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FOREWORD TO 1972 REVISION 


"a 


THE NEMETH CODE OF BRAILLE MATHEMATICS AND SCIENTIFIC NOTATION, 1965 initiated sound principles and 
procedures for the presentation of braille equivalents for the complex signs and configurations of ink-print mathematical and scientific 
notation. The effectiveness of the Code has been amply demonstrated through its application by transcribers in producing a wealth of 
technical material to meet the requirements of students at all levels of educational pursuits. 


At the time of publication, it was apparent that the Code would require further updating and refinement in order to assure the 
faithful transference from ink print to braille as new modes of scientific notation were introduced. As was anticipated, problems in inter- 
pretation and clarity were encountered when the Code was put into actual use. The comments, criticisms and suggestions from students, 
teachers and transcribers were taken under consideration in the revision of the Code. 


Under the able tutelage of Dr. Abraham Nemeth, the members of the AAWB-AEVH Braille Authority and its Advisory Commit- 
tee on Mathematical and Scientific Notation entered upon a joint effort in bringing forth a Revised Code which could withstand the test 
of use and time. As work progressed, however, it became increasingly evident that, because of the complexity of the subject matter and 
because of the many techniques employed by authors and publishers, substantial research would be required in expanding the Code to its 
fullest effectiveness. In recognition of this fact, the national Advisory Council to the Braille Authority applied for a planning grant from 
Social and Rehabilitation Services of the Department of Health, Education, and Welfare. The American Printing House for the Blind 
was designated as the recipient of the grant, known as the “Braille Codes Pilot Project", which is geared to bring into focus the need for 
fuller research in all braille codes. Upon the basis of this study, application for a research grant will be made and, if approved, all braille 
codes will be considered in detail in the endeavor to bring them to maximum completeness and efficiency. 


The 1972 revision of THE NEMETH BRAILLE CODE FOR MATHEMATICS AND SCIENCE NOTATION provides students and 
transcribers with a well-drawn, logical system of braille notation which insures a faithful presentation of signs and usages employed in 
technical texts. The changes which have been incorporated will convey to the reader a realistic picture of the ink-print text and will 
equip the transcriber with the necessary signs and rules of procedure for a more exact braille transcription. 


Grateful acknowledgement is accorded the following persons for their major contribution in the joint effort in developing and refin- 
ing the revised Code. 


Advisory Committee on Mathematical and Scientific Notation 
Ralph E. McCracken 


Dr. Abraham Nemeth 
Mrs. Helen Roberts 


AAWB-AEVH Braille Authority 
Mrs. Maxine B. Dorf (1959- 1 Marjorie S. Hooper (1959- ) 


Freda Henderson (1967-1971) Bernard M. Krebs (1959- ) 
Mrs. Alice M. Mann (1967- ) 


AAWB-AEVH Advisory Council to Braille Authority 


M. Robert Barnett Professor Robert W. Mann 
Dr. Natalie C. Barraga Lorraine P. Murin : 
Robert S. Bray Dr. Abraham Nemeth 

Dr. Charles E. Hallenbeck Dr. Carson Y. Nolan 

Dr. Berthold Lowenfeld Dr. Geraldine Scholl 

Dr. Douglas C. MacFarland Josephine L. Taylor 





THE NEMETH BRAILLE CODE FOR MATHEMATICS 
AND SCIENCE NOTATION 
1972 REVISION 


ORIENTATION 


81. Description: 


8. This Braille Code for Mathematies and Science Notation has been prepared to provide a system of symbols which will allow 
technical literature to be presented and read in braille. The Code is intended to convey as accurate an impression as is possible to the 
braille reader of the corresponding printed text, and this is one of its principal features. When the braille reader has a clear conception 
of the corresponding printed text, the area of communication between himself and his teacher, his colleagues, his associates, and the 
world at large is greatly broadened. A test of the accuracy with which the Code conveys information from the print to the braille text is 
to effect a transcription in the reverse direction. The amount of agreement between the original printed text and one transcribed from 
the braille is a measure of the Code's accuracy. 


b. A careful distinction is maintained between the meaning which a printed sign has and the sign itself. Sometimes the name 
of a sign derives from the mathematical meaning which it has. Simple examples are the plus sign, the decimal point, and the percent 
sign. Other signs have names which are descriptive of the signs themselves, such as arrow, vertical bar, and diagonal line. Still others 
have names in accordance with the way in which they are read aloud, such as is less than, is contained in, or is an element of. Some 
signs have no name at all. Of course, the majority of signs, particularly at the lower levels of mathematics, are signs about which there 
is universal agreement as to their meaning, and these constitute the core about which has grown the modern system of mathematical 
notation. However, at the more advanced levels, technical writers have, with increasing frequency, been assigning new and unusual mean- 
ings to many of the signs which have long been “standard.” 


c. Although the Code is intended to be as complete as possible, finality can never be achieved by any code. In the course of the 
rapid development in the fields of science and technology, new signs are constantly being devised and old ones modified. At appropriate 
places, rules and suggestions are presented for transcribing signs for which no specific provision exists at present. 


82. Organization: 


a. In presenting this Code, the needs of both the transcriber and of the reader have been considered. While the rules of the 
Code have been formulated primarily for the benefit of the braille reader, they are nevertheless presented in a manner designed to ease 
the transcriber’s task of following these rules. The problem of transcription is intrinsically more difficult than the problem of reading; 
the transcriber must actually recall to mind the specific symbols which must be used and the rules which govern their use, whereas the 
braille reader must only recognize the symbols which he encounters and be only slightly aware of the underlying rules. 


b. This presentation is organized into rules. Where appropriate, each rule begins with a list of signs and their corresponding 
symbols for quick reference. The body of the presentation is organized into sections which are consecutively numbered and captioned. 
The sections contain rules, explanations, and examples of the use of the Code. It is intended that the examples be sufficiently definitive 
so that they may be imitated with confidence in parallel situations. The parenthetical descriptions below the examples are intended to 
supplement the actual signs shown in the ink print copy. The examples in this presentation are drawn principally from the central core of 
pure mathematics. Other scientists will find few examples from their fields. Nevertheless, the symbols, rules, and constructions of the 
basic Code apply with equal force to those fields. Following the rules, there is an INDEX OF BRAILLE SYMBOLS the entries of which have 
been categorized in accordance with the standard arrangement of the sixty-three braille symbols. 


ies €. Throughout this presentation, the word sign is consistently used in referring to a character or sequence of characters in 
Ink print, whereas the word symbol is used in referring to a character or sequence of characters in braille. 


gn d. In this text, mathematical or literary material which often appears in italics or other type in ink-print textbooks has been 
printed in regular type. Italic and other type forms have been used only where such type is required to illustrate a rule. 
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e. Although 41 cells may be used in transcribing technical works, examples in this text have been shortened to conform to the 
Space available on the ink-print lines. 


$3. Interpretation: It is important that this presentation be accepted quite literally and that no meaning be imputed to the rules 
and principles which is not expressly stated or directly implied. It may sometimes appear quite arbitrary that a particular sign has 
been classified in a section which the reader's past experience or training indicates is inappropriate. For the purposes of this Code, how- 
ever, the transcriber or teacher must accept the classification as well as the rules herewith presented, past experience or technical train- 
ing notwithstanding. 


In certain situations it may be felt that some constructions are excessively long and there may be a temptation to shorten the 
construction by the use of a symbol of one’s own invention. However, the transcriber is enjoined against yielding to this temptation. 
The Code has been formulated in such a way that the same construction gives the same information to the braille reader from elemen- 
tary through the most advanced mathematics. Therefore, tampering with the constructions presented herein would have the effect of 
destroying this uniformity. Signs which for many decades have been exclusively associated with college and graduate mathematics 
have in recent years been filtering down to high school and grade school levels. Thus, the set operations such as union, intersection, and 
inclusion, which were traditionally encountered for the first time by a mathematics major in his junior year in college, have now become 
fairly commonplace at the fourth or fifth grade level, and are first met even earlier. In addition, grade school and high school mathe- 
matics are now being presented with considerably more rigor than heretofore, and shades in meaning are being preserved and even em- 
phasized by the use of distinct signs having similar, but not equivalent, meanings. In keeping with this spirit, the Code furnishes 
distinct braille symbols corresponding to distinct signs in ink print. In particular, at the lower levels of mathematics, this Code maintains 
a distinction between the horizontal and diagonal fraction lines, and between the dot and the cross which signify multiplication. Signs 
which have separate identities in ink print should be represented by distinct symbols in braille. 


84. Technical and Non-Technical Texts: 


a. The designation non-technical implies only the absence of mathematical or scientific notation; a work in law or medicine 
may be quite technical in those fields, but must be regarded as non-technical in the sense just mentioned. 

b. Partially technical works include science books written for the layman or textbooks in other fields which use mathematical 
terminology and notation. Such works are characterized by the use of an occasional mathematical sign or a small number of such signs. 
In works of this kind, the mathematical signs may be treated as in English Braille. This procedure is particularly suitable when there is 
no intention that the reader should manipulate such signs for the purpose of solving equations or performing computations. Sometimes, 
however, the replacement of a sign by a corresponding word is not practical, especially when an aggregate of such signs appears in an 
arrangement which is unusual from the literary point of view. In such cases, the transcriber should use the symbols and the rules of 
this Code with a note to the braille reader that this is being done. A list of the mathematical symbols being used should be included at 
the beginning of only the braille volume in which they occur. 


€. Technical works are those in the fields of mathematics, statistics, physics, or chemistry. In such works the symbols and 
rules of this Code must be used. They must also be used in works in other fields which make strong use of mathematical signs and modes 
of expression. In all technical works the transcriber must indicate at the beginning of each volume by means of a transcriber's note that 
the work has been transcribed in Nemeth Code, giving the year the code was adopted. Even when the Nemeth Code is used, title pages 
must be transcribed as in English Braille without the use of Nemeth Code symbols, except for items which contain mathematical expres- 
sions for which it would be inappropriate or impractical to use English Braille. 


d. It is recommended that machines be set for a braille line of 41 cells when transcribing technical works. 
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RULES 


RULE I—BRAILLE INDICATORS 


Alphabetic Indicators 
English-Letter SCH 
-> 
German-Letter 3 
HI 
Greek-Letter 
For standard letters WW 
T 
For alternative letters diis 
. ee 
Hebrew-Letter : 
é LA 
Russian-Letter j$ 9 
Arrow Direction Indicators 
Depresses Nearer Arrowhead by 45 Degrees e 
|. 
Elevates Nearer Arrowhead by 45 Degrees R 
Makes Nearer Arrowhead Point Up 2: 
U 
Makes Nearer Arrowhead Point Down ee 
H 
Arrow Types: Boldface es 
E 
Cancellation Indicators 
Opening H 
H 
Closing e: 
HI 
Capitalization Indicators 
Single SC 
|. 
Double m 
e -0 


Carried Number Indicator for Addition 
(varying in length) ee e. ec 
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Fraction Indicators 
Simple 
Opening .. 
HI 
Closing :$ 
ee 
Complex 
Opening SE 
H -0 
Closing sr 78 
o. eg 
Hypercomplex 
Opening Ae" 
e -@ © 
Closing REP 
e e ee 
Fractional Part of a Mixed Number 
Opening eg 
-> -0 
Closing "eei 
-9 00 
| Genera! Reference Indicator e. 
Wl 
l 
' Level Indicators 
| 
Base Line p 
Superscript d 
Superscript with Superscript d " 
Superscript with Subscript SÉ A 
-> 
Superscript with Superscript with Superscript 25 SS 
Superscript with Superscript with Subscript 29 9 
c" 
Superscript with Subscript with Superscript $$ 
c 
Superscript with Subscript with Subscript i9 216 
se 5:9 -@ 
Subscript "i 
|. 


Subscript with Superscript 
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Subscript with Subscript 


e e 
LA! 
Subscript with Superscript with Superscript a 
-0 Dës 
Subscript with Superscript with Subscript PE de 
e e 9 
Subscript with Subscript with Superscript 2 2. 
e -0 
Subscript with Subscript with Subscript es. 
e e e 
Modification Indicators 
Multipurpose Ze 
Directly Over 
First order HS 
9 
Second order 2.2. 
9 -9 
Directly Under 
First order °. 
-0 
Second order °.. oo 
-> -0 
Superposition 3° 
Termination ss 
Multipurpose Indicator te 
Numeric Indicator $ 
ee 
Punctuation Indicator 4 
Radical Indicators 
Index-of-Radical SC 
NI 
Order-of-Radical 
First inner radical Hd 
T 
Second inner radical m wie 
e 8 
Third inner radical Uere aS 
e e Ka 
Termination os 
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Shape Indicators 
Shape ge 
HN 
Structural Shape-Modification W 
WI 
Interior Shape-Modification 7g ge 
:0 -0 
Filled-In Shape : 
|. 
Shaded Shape H 
HI 
Termination H4 
E 
Termination Indicator H4 
:0 


Type-Form Indicators for Letters, Numerals, and Compound Expressions 


Boldface Type SÉ 
HI 
Italic Type > 
HI 
Sanserif Type KE 
9 -0 
Script Type N d 


Type-Form Indicators for Words, Phrases, and Mathematical Statements 


Opening Boldface Type tollo. 
ee -> 

Opening Italic Type E 
:0 9. -0 

Closing Boldface Type Ed ii 
HI e o. 

Closing Italic Type I ee 
o 6 è: 


85. Concept of Braille Indicators: Mathematical expressions are represented in ink print by the use of arbitrary signs among 
which are the digits, the lower-case and capitalized letters of several alphabets, the script, italic, and boldface forms of these same letters, 
as well as numerous signs of operation, signs of comparison, signs of grouping, and many other signs serving the miscellaneous require- 
ments of mathematical and scientific expression. Furthermore, mathematical significance is imparted not only by these signs separately, 
but by their collective arrangement on levels above or below a reference line of writing, as well as by their disposition above or below a 
fraction line. With only sixty-three distinct braille characters available, sixty-four if the space is counted, the accomplishment of this 
Code is to make provision for the representation of all these signs, as well as to give an indication of their arrangement. 


It is, of course, impossible to establish a one-to-one correspondence between the sixty-three braille characters and the hun- 
dreds of signs used in modern mathematics. It is also impractical, as a general procedure, to imitate the arrangement of these signs at 
various levels relative to a reference line of writing or to a fraction line. Accordingly, the Code presented in the following pages is char- 
acterized by the use of a system of braille indicators. The braille indicators in this Code play the same role as do the composition signs 
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of English Braille. In both systems, the braille indicators or the signs of composition correspond to no sign in ink print; however, they 
have the power of imparting meaning to the braille symbols with which they are associated. While there are only a few signs of compo- 
sition in English Braille, there are many in this Code. By their use it is possible to represent the numerous type forms and alphabets 
used in ink print and to convey the “two-dimensional” information contained in ink print through the medium of the braille system whose 
nature is essentially “one-dimensional.” 


§6. Spacing with Braille Indicators: No space should be left between a braille indicator and the symbol or expression to which it 
applies. In addition, the punctuation indicator, level indicators, and modification indicators apply both to the material which precedes as 
well as to the material which follows them. There are special spacing rules for the type-form indicators for words, phrases, and mathe- 
matical statements (see 833). Examples illustrating this spacing rule are found throughout the Code. 


RULE II—NUMERIC SIGNS AND SYMBOLS 


Numeric Indicator 


Arabic Digits (Nemeth Code) 
0 1 2 3 4 5 6 7 8 9 
e e: è: ee ee e ee eo e. "e 


Comma (mathematical) 


American , E 
NM 
Continental ES 
|. 
Decimal Point 
American . N 
|. 
Continental $ o. 
|. 


$7. Representation of Arabic Numerals: 


a. Digits are represented in two ways: as in English Braille, and as in the Nemeth Code. The digits in English Braille are rep- 
resented by the letters "j" and "a" through "i". The digits in the Nemeth Code are represented by the symbols whose configurations 
correspond to these same letters, but which occupy the lower portion of the braille cell. 


b. Even when a work is transcribed in the Nemeth Code, when at all practical or appropriate, all numerals on title pages must 
be transcribed as in English Braille. Numerals at the corners of pages and at the ends of page-separation lines must also be transcribed 
as in English Braille. English Braille numerals must be used when the technique of “keying” (8187) is employed. In all other cases, 
including contents pages, forewords, introductions, page references, footnotes, indices, and bibliographies, the numerals of the Nemeth 
Code must be used. 


88. Comma, Decimal Point: 


a. The transcriber should be alert to the possibility that variant forms of the comma and decimal point are sometimes employed, 
particularly in books published outside of the United States. Although the ink print signs for the comma and decimal point differ from 
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those used in the United States, this difference is not reflected in the braille transcription. However, & transcriber's note should be in- 
cluded at the beginning of the book to inform the reader of the continental usage in the ink-print edition. 


(1) 1,978 "Za liso... 
ee -- -@ -+ 68 ve 


(American usage of comma) 


(2) 1.978 "Bai |. aé 99 o. 
00 -- -@ .. ee 00 


(Continental usage of comma) 


(8) 3.76 d 


-e 0 O. 
(American usage of decimal) 

(4) 8,76 -5 sé |^ e» eg 
00 .. -@ 00 è: 


(Continental usage of decimal) 


b. The commo, American or Continental, which is interior to a numeral, and which is used to partition the numeral into short 
regular segments, must be regarded as a numeric symbol. As such, the comma is subject to the rules for transcribing numerals. 
(1) 1,478 R E e e. 9. 
e *06 -0 00 00 
(the comma is a numeric symbol, not a punctuation mark) 


(2) 100, 200, 300 1$ »:..9 -8 st 28 9. c9 as: 28 3€ ase 
00 -. 00 00 e 00 o. 00 00 e eo .. 00 00 
(the commas are punctuation marks, not numeric symbols) 


v 


c. The decimal point, American or Continental, should be regarded as a numeric symbol only when it is associated with a nu- 
meral. An omission symbol must not be regarded as a numeric symbol. As a numeric symbol, the decimal point is subject to the rules for 
transcribing numerals. 


(1) .85 oS on A 
ee -6 s 


(the decimal point is a numeric symbol) 


@ se deals 


(the decimal point is a numeric symbol) 


(8) 22,858; "Ro gC a ge eee ei ee 
ee -0 oe: .o s. Be ee .. 

(the decimal point is a numeric symbol) 

(4) 4448585 o 95: ee Be +s @ 


9: 0: ++ @ +s 00 
X c o... o». o o £cl +. 


(the decimal point is not a numeric symbol) 


(5) 14 2=— (Eo 2 Rl E E Dc ELE. 
00 -© -. ege e @- o9 0. :0 ++ 00 00 00 00 


(the first two decimal points are numeric symbols) 
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$9. Use of the Numeric Indicator: The numeric indicator must be used to introduce one or more unspaced numeric symbols 
under the following circumstances: 


a. The numeric indicator must be used at the beginning of a braille line or after a space. It must also be used after a minus 
symbol which occurs at the beginning of a braille line or which follows a space. For exceptions, see $11. 





a) 27 "Toi es 
00 0. e. 
(2) There were 7 balls. EE bo 2e 2e 2 9 9-2 2d 
-e -- 90 ee ee ee 0 9. €. 9$. -© 
(3) 1+x+y=0 188 e NE S RR - oe ns. — 28 TIE 
00 -- 00 00 00 09 H WH ee eg 
| (1 plus x plus y equals 0) 
| (4) y = 2 sin x e geen. areor er ce EU 
ee HWH 00 e. e .. ©: ee 
(y equals 2 sine x) 
(5) sinl a d MEE E 
e: ++ v ee ! 
(6) sin? 2x atc eee. je. SE 
e: +s 0. +s © 00 e. 00 
(sine squared of 2x) 
( 0388 ...8 ... eas Ze ie oe aS ee 
ee eo e... q . e o ee e e. e. 
(8) logio 2 $:.*5 99 2. |. e. 
e. @ ++ ++ 00 eee 
(logarithm to the base 10 of 2) 
(9 Z1 sts A 
WA ee d 
(angle 1) / 
(10 (x = 0) $6 e SE | fe ee 
ee eg :0 0. o. e. eg 


(x equals 0 enclosed in parentheses) . 


a1) 11 7 


(a simple fraction) 
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02 1+3 dU MET 
4+5 ee * 00 -. 
844 PY eee susc. 
54 6 pese ee e 
6 .. 
ee KM. ee Ze 
99 ee Ae o -O 
je c. 0-09 09-09 E E 
ê ef os 
ee ** oe "e 
00 >; +. +. .. +0 
EE 00 00.9 
6 - o... 
e$ o... 
(a complex fraction) 
13 d d 
(18) (1— x) gy (2x) — 2x ax 0—9 
(1— x)? 
2x WV? 
E 
ee ee 
ij x 
©: -- «+ 00 -0 00 ++ «+ 0 e 990 © +--+ ++ e0 00 ++ ++ -0 9. ++ 99.09 
00 e, .. ++ 00 -@ 00 00 e 00 @- -+ 90 .. 9. ++ -O 00 00 ée 00 e, -.. ++ 00 
00 -- 00 00 00 -@ .. ++ 00 00 e, 00 00 00 O6. 00 e, .. 060 00 ++ 00 00 ee 
ee ee ee ee 
ee St oe 
:. "$ ee 00 eg ep 00 oo oo ep oo oo ep oo oo oo oo oo 66 oo oo oo oo oo oo oo oe iS 
e IQ ee ee ee en en ae an en en es ee an to es an an an en en 956 ae ae +. +. ox ee e ee 
LH ee -0 e -:- 
ee e ** 00 o o. 
ee 00 oo oo o. 
:. T ee eg eg ep 00 bo ee ep oo oo oo 00 ee oo 00 oo oo oo oo oo oo oo oo oo oo oo oo oo ce L |. 
Q 0 0 i. +... en es on en en no aen sn on on sc c? ax an an ^4* an oe an ax ee ss es as 4€ ?24 en * e oo 
-0 .. 00 
9 9. +. 
ee e. oo 
H e n $e es ee eo eg ee H oo H o 
eo ee eo e oe ee eg e. 
9 5 «+ 90 


ee °: ee oo 
(a hypercomplex fraction) 


(14) —1 Oe Ae 
ee oe +. 
(minus 1) 
(15) —.3 SE A 


se e$ e H 
(minus three tenths) 
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b. The numeric indicator must be used after a punctuation mark. However, the hyphen requires special attention (see section 
f below). It must also be used after a minus symbol which follows a punctuation mark. 


(2) “3 dogs" e; ie se — "o ^e $9 ei o 
o. eg SE . zs 0 ee 
(2) Probability -——0 Dl 88 $e *e $0 72 95 9^ 9. i9 C9 LL. i09 le 
9 0. 0. 0. : N G ©- -@ 00 00 oo 00 eg 
(3) “5 


(4) “4 


c. The numeric indicator must be used after a left grouping symbol which introduces a determinant or matrix. It must also be 
used after a minus symbol which follows such a grouping symbol. 





(1) 1 2 n Se iS e OC? Ze 

-© -© ee -- 66 o. e © 

^" 0 e. oe o. 

o. eo EJ ee 

o e ee eg - ee eg o e © 
Q 1 $c. Hm Se 
1 € -o eg KE e e 
e ©- 00 .. «s+ 9 +. @ 
: 00 :0 ee 00 ae, 00 
o -0o ®© r+ +s 00 -0 -@ 

e ) ee e. 
ee | 9: - ee 
e o ee e. KA 

.. © A 0 
-. 00 :. 00 
9 :0 WM o 

e. e 9 90 
e. ee ee :[. ee 
o. -@ ee KE) WM e. 

e: 00 -. -. -9 eo -. ++ © +s 0 
M EC ECL A dor 

.. ©: (9c I e 
+ 90 HWH ʻo 00 ee 
9 :0 ee oe. ee e o o 


d. The numeric indicator must be used after a section mark, paragraph mark, crosshatch, or asterisk. It must also be used 
after the general reference indicator or any reference symbol. 


(1) 354 ie ew 1t 4: €. 


(8 section mark 4) 


(2) 344 A ee 
00 .. -0 og 00 e 

(3 crosshatch 4) 
(3) 3*4 -5 ee ZZ "Zog 
00 -. .. 00 90. -@ 


(3 asterisk 4) 
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(4) See page 15°. ge Ceres ee EE E EE 1° $e "Zo [3 oe 
95 +s € ee se oe we ea -. -e ^ 9 @@ ++ -6 -9 


(1 follows the general reference indicator; the 1 is raised in ink print) 
(8) 18 ‘3 e» "E o» 
9 >» e -:- 

(dagger 3) 


e. The numeric indicator must be used after any of the type-form indicators, or after making a transition from non-regular to 
regular type within the same numeral. It must aiso be used after the interior shape-modification indicator. 


(1) $ 1 58 pe 
D WIRE 

(italicized 3) 
(2) 0 26 ve. e 
:0 00 eg 


(boldface Zero) 


(3) .3 Po EA ds 
9 00 -@ .. 


(italicized three tenths) 


(4) 9 Ut ee: 
(script 2) G zi 
(5) 4356 18 [S ee oo Ze oo 
. + 00 -@ oe: 


(the first two digits in boldface type, the last two in regular type) 


© © stg ee 


(5 enclosed within a circle) 


m [8 Sf oe 8 88 3 0: 88 
H WI Wi Wi eo e e 
(5 enclosed within a square) 


f. The numeric indicator must be used after a hyphen when the hyphen follows a word, an abbreviation, or a mark of punctua- 
tion. However, also see §11d. 


(1) 1-to-l correspondence EO 2 NIE vM E E EHE M te RE 
ee ee o e ee eo e e: «+ © . ® € > 
(2)  hydrogen-3 A A 
.. 90 +. . O. c H ee eoe -. 
(8) DC-7 A TS Te ME 
T MT +. ee e. e. 
(4) B-49 bomber loti €. 11 ae ie E 19 PE 9. O8 
|» e. ee oo o e. e. © WI 
(5) U-238 e Sc bi 5 9 ee e 
-0 :0 060 00 00 0. ++ ee 
(6) (2877-212 B.C.) Soa) E 4757 EE E: sé (EB wens 
:0 eoe eo e: ++ H N N e eg 
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g. The numeric indicator must be used after the opening transcriber's grouping symbol. 


(1) In x?, the ? is the exponent. 


$10. Definition of “Enclosed List”: 
An “enclosed list”, for the purposes of this Code, must meet the following requirements: 
i. It must begin and end with a sign of grouping. These signs of grouping do not necessarily have to be of the same kind. 
ii. It must contain no word, abbreviation, ordinal ending, or plural ending. 


iii. A function name, an abbreviated function name, or a sign of shape and the signs which follow them are regarded as a 
single item. 


iv. An item of the list may be the ellipsis or any sign used for omission. 
v. No sign of comparison may appear anywhere within the list. 


vi. The list must have at least two items. The items of the list must be separated only by commas; the list must not con- 
tain any other kind of punctuation mark (except the ellipsis or the long dash which is used for omission) and the space cannot be the sole 
means for separating items. 

0) 1i, —1, —i a x PM EE nde e ar ge 

ee -. .e 9 55 09 00 00 -- e ee 


(not an “enclosed list” according to i) 


(2) (a,b] + 9$: i: e. e 
ee -- -o 7 00 


(an “enclosed list”; meets all requirements) 


(3) 44+ x $+ x?) 


e. @@ -. -@ +e 9 es ee -.- -@ ++ -> -0 00 -- 00 -- -0 ++ -6 :0 00 © +s +. e 
ee ee, -. 00 ©. ée, ++ @ + oe ee oe 9 00 -- ee - due Se a e. 0 00 
00 -@ -. 0. -© og e :0 ++ 0. ©. 00 00 00 e :'0 ++ ©- -@ 00 00 eg, © ** 00 
(an “enclosed list”; meets all requirements) 
(4) (1, 2, and 3) $e. a Se el $ oo ei 
ee -. «0 ee e . ee ee -- e. 
(not an “enclosed list” according to ii) 
(8) (hft, k in) $e a fe 8 o» ei e LR 
ee .e +. e. oe ee: e o. 
(not an “enclosed list” according to ii) 
(6) (1st, 2nd, 3rd) Sie ree ees e eg e. MEETER FOET -5 
ee .. 0. €. e eee . oe o ee . ee 
(not an “enclosed list” according to ii) 
(7) (x's, y's, z's) Seiten ae ken Sesto. ie cs jee 1e e a OT ee 
00 e 00 e 9- €. e. "8 00 e e, 0. Li -9> 00 -0 0: 0. e. 


(not an "enclosed list" according to ii) 
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(8 [<1°, sin 1°] i ee. v iS On nope oe ce SE 7*5 ee as 
.: ee -@ -0 00 -. «+ o -0 -6 o. .. ©- OO e -. 9 © ++ ++ CB 
(angle 1 degree, sine 1 degree; an “enclosed list”; meets all requirements) 
(9) (a, b, ...) $e 972: $2. oP A 
ee -. -9 .. -0 e. ©: ©: eg 
(an “enclosed list” ; meets all requirements) 
(10) (x+1,x+2,?,?,x + 5) e 209 o i os HERES HE SE oe 
ee 00 o .. 0 ee eoe e, e ee e ee e ee ee e eg 
(an “enclosed list”; meets all requirements) 
Q1) G=12,... 10) 2; re e R aet d xl edu cA X EE, 08 
ee .. e 0. "90 .. -0 ee o. e e: 0: 0: 0 ee . ee eg 
(not an “enclosed list” according to v) 
(12) (a=1,b=2,c=—4) 
e: ©- .0 0. o. 9 0: 6 ++ +. ee 9 0. e m -9 
ee .. oe ve .0 0. oe e: .. ». -0 e. >». H ape >. 9 00.00 
ee -- |. ©. ee -. -0 WÉI -. 9 ee o. ée DÉI | ê. ee ee e eg 
(not an “enclosed list" according to v) 
(13) (u, v; x, y) See EN: og elec e 1 22 ‘rte: ee 
ee -0 00 e -9 00 e 0- o ee e o eo eg 
(not an “enclosed list” according to vi) 
(14) (123) so e: |. e S ee es 
ee :- ee ê: ee .. oe 


(not an "enclosed list" according to vi) 


$11. Non-Use of the Numeric Indicator: It must not be assumed that because a symbol is numeric that the numeric indicator 
must be used with that symbol. The numeric indicator must not be used preceding a numeric symbol under the following circumstances: 


a. The numeric indicator must not be used at the beginning of an item which is part of an “enclosed list" as defined in 810 
above, even if such an item has been run over to another line. However, if any item in an “enclosed list” is a numeral in a type form 
other than regular type, that item requires the numeric indicator. 


(1) [0,1] a EE a 


ee e e ee 
ee ee e N o. 
(2) (1 —2, —8) $6 Sc oo es 
ee eg 0 ee e e. ee -: 00 
(3 (14+h,24k,0) $4.9. 15,00... PES hdc Mk o... 
00 -. 00 -- :0 e ee e- . ee eg 
(4) (0, —1, +2) A i lei ZE 2 5. ee 
ee eg o ee -. -o ee eo o ee 
(5) (2 sin 80°, 3 cos 60°) 
0. «++ € -@ 00 9 +s «+ 9 :0 ©: ee ©: -0 (95 59 8 9 c: 09 
00 e- e. 0. -@ :0 00 -© -@ +» +. >». ee -: -0 © :0 00 -@ :0 ++ ++ -o 00 
ee ©: 0. ++ @ 00 -- 00 -: -9 -0 -@ vn en Be Oe 00 ©- 00 +: 0 -@ ++ Gë 


(the numeric indicator is required before the 30 and the 60 because these are not the beginning of their respective 
items) 
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j 
| (6) (1, 2, 8, 4, 5, 6, 7, 8, 9, 


i 10, 11, 12) 

: $ 2 

i eee . ee ee o eo ee o o 

i ee e. e e. e. e -e e-e e. -e ee e ee .e e. e. 
í .. se on ns .. ee t n se on e 

i So e c" toes Kë Se 


(the numeric indicator is not required before 10 even though 10 begins a new line) 


i (7) (x, 7,8, y) Sone. oes 1259 9. S ER es 
i ee 00 e ee -@ -0 90 00 e ee eg 


(the 8 in this “enclosed list” is in boldface type) 


b. The numeric indicator must not be used in work arranged in columns and aligned for addition, subtraction, multiplication, 
division, or alignment of a system of equations. 


E o oe oo 
+ 85 e. ee... 

-9 oe 

.. e. e. 

ee ee -o 


(a problem aligned for addition) 


(2) ^ 426 $$ Ai as 
x 84 € 0. 0. 

i ——— 
| oe . 


| SR 
(a problem aligned for multiplication) 
(3) 18 r 2 PS. 
25)452 Bees 
EECHER 
9: oe ae 
^ 0 00 @- ©: 
o. > e- -0 -0 ©- 

(a problem aligned for division) 


(4) 2x— y — Bai 9=0 gE K BS si Ze E "e SE 


e a 6 e. . Wi 
o. e. eg ee ege :0 00 ee e- :0 0. ee 
7y — 52+ 28 =0 
oe ee oe 69 +0 ee oe 0 ©. .. 
5y — 11z — 48 =0 sees es. 414.90 94 €- Q8 “ee: “es 
. 00 ++ »» se e$ n e e- 
Ze oi ee ^. ^; eo ee Zi ee ee: ee 


| 
| 
| 
! 
| 
| ee 
| 
| 
| 
| 
i 
| 
H 
| 


(alignment of three equations) 


€. The numeric indicator must not be used after a space if the purpose of the space is to partition a numeral into segments. 


H 
H 
| 
| 
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(1) m = 8.14159 26535 ... 


-0 00 e: ee o e: e o ee e ee e "d 
:0 9. -> ©: 00 -. -0 ++ -o -> +0 0- . e o o e. e o 
(2) 947, 147, 592 
Millions Thousands Ones or Units 
e :0 es ee e. ee oo e. ee 
o. o ee e 9 e e. -> 0 o 
ee e e e: ee ee e ee e, -@ 90 -@ ss ee Be -9 e. oe: + ©: 99 -9 -9 -0 
PM Ñ e. e © © è. o eo o- > v. 590 -0 ©- e ep os .. e * 40 o- 
e. e: * 0 e: . e. ©- e Ge eo: ... o e.: e. o :0 060 ê: e. . 


d. The numeric indicator must not be used after a hyphen if the hyphen follows a numeral, a letter, or other mathematical 


expression. 
(1) 65-75 18 e» 9. i. eee: 
00 0. -@ eg 99 e 
(2) 8:80-4:45 TETE ETE 99 lo loo ETE ceo 
00 +--+ :0 ++ 00 +: 00 09 e 9 .. eg o o 
(three thirty to four forty-five) 
(3) Read section A-12. A ep EE, E e e RE 
o0: ee +. 9 es ++ +0 @ -0 -0 - eo -. eo. -0 -@ 
e. The numeric indicator must not be used in any situation not covered in $89 and 11. 
(1) x? e oe 
ee . 0. 
(2) 3 Te 32. 7 a 
x ++ ©. 009 09 
(8) rë Solo. 
e. 
(remainder of 5 as in a division problem) 
(4) ax? + bx?y + exy? + dy? + ex? + y? — 7 
e ee e c :0 ©: 00 e + 00 -0 00 00 006 e :: :0 00 00 e . o e. -. -9 00 0 
oo ee 59 00 @ -: 9: ox -0 0» > vio: 59.09: 0 e -9 -@ o ee 5:9 0 mr 
* 00 -: 99 ++ 00 ++ WB: ++ 00 060 .. 060 00 ++ ©. ee * 00 ee ee :. e ee ee o 
(8-2: de 
* 00 00 
(5) x—5 SR 
ee eg e. 
(0 2x4 1e 9^ ot *. 06 
60 ée, .. pg 
(7) 10,000 Ze 9: 29 01 4. 9. € 
00 -. 00 -0 00 es eg 
(in this numeral, the comma is not a punctuation mark) 
(8) 13] $e ` oe Ze 
:0 99 -: -@ 


(the absolute value of minus 3) 
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$12. Long Numerals: Long numerals that cannot be completely accommodated on one braille line may be divided and run over to 
another line. Such a division must be made after a comma, if present, and a hyphen must be supplied. The numeric indicator must be 
used as the first braille symbol of the braille line to which the numeral has been run over. 


(1) 100,000,000,000,- S. 


000 oso: 68 oS ee ef aa af os aa af af o op 


(2) 100000000000- 


000 E E os. be cece ee es an UD 
- 6 ` 
H o e e. 


813. Representation of Numerals to Non-Decimal Bases: 


8. When a system of numeration is to a base other than 10, a common technique for providing additional digits is to use let- 
ters, either lower-case or capitalized, in addition to the ten Arabic digits. When this technique is used, the transcriber must use only 
lower-case letters. If capitalized letters are used in ink print, the transcriber must indicate this fact in a transcriber's note. 


(1) 13TE7 19. 6:00 "6 06 
eo .. .. 0. .. 90 


(a base-12 numeral in which T represents 10 and E represents 11) 


(2) 3FFE2 R.O ee: 
ee . ee Ca .. o. 


(a base-16 numeral in which E represents 14 and F represents 15) 


b. Another common technique for providing additional digits is to use standard or arbitrary signs to supplement the ten Ara- 
bic digits. Authors sometimes give names to these signs. For example, X (dek) represents 10 and € (el) represents 11. In this case, 
the transcriber must devise one-cell symbols for these signs, preferably chosen from among the letters of the English alphabet, and must 
insert a transcriber's note to specify the meanings which have been assigned to these symbols. The transcriber's note must include a draw- 
ing of any sign for which there is no equivalent symbol in the Code. 


(1) 13x€7 1$ 4 ee te "à eo 
ee RN m . .. ee 


(a base-12 numeral in which X represents 10 and & represents 11. Here the transcriber has assigned es to 
Xand e toc) S 


`e Another common technique is to use an arbitrary set of signs which do not include Arabic digits. In this case, the tran- 
scriber must proceed as in b above. 


1) oz» GE EEN 


ee -. e. 
(a base-3 numeral of three digits; here the transcriber has assigned °: to (D, ze to%,and °% to $) 
.. o m" 


d. The one-cell symbols which the transcriber uses to represent the digits of a non-decimal numeration system must be re- 
garded as numeric symbols. As such, these numeric symbols are subject to the rules for transcribing numerals. 








18 Rule II—$13d-818a 
(1) Gei $$$ 6 tos 
ee e, ©. -- -o 
(a base-12 numeral; t and e are lower case in ink print) 
(2) 38:48 HAS 
og, © -> Oe. eg 
(a base-12 numeral containing a decimal point between the second and third digits; t is lower case in ink print) 
(3) FA9,B7C.0A E Ser eee he teeters 
90 -- .. 06. -0 .. 00 -+ -O 00 -- 


(a base-16 numeral containing a comma and a decimal point; F, A, B and C are capitalized in ink print) 


814. Ordinal Endings: (See §55d.) 


815. Plural and Possessive Endings: (See $39.) 


§16. Numerals in Diagrams: In diagrams which contain numeric labels, the numeric indicator must be used. The space to ac- 
commodate the numeric indicator may often be gained by a sufficient enlargement of the diagram. 


§17. Numerals in Table Entries: In tables whose entries consist entirely of numerals, the numeric indicator must be omitted. 
However, in tables whose entries are a mixture of words, numerals, letters, or other mathematical signs, the numeric indicator must be 
used. This rule applies only to the body of a table and not to the headings. Determinants and matrices are not to be regarded as tables. 
The minus symbol is not numeric so that, if it occurs in a table, the numeric indicator must be used throughout the table. 


818. Roman Numerals: 


a. Capitalized Roman numerals must be transcribed using the single capital sign before one letter and the double capital sign 
before more than one letter. For the use of the English-letter indicator with Roman numerals, see §28c. 


(1) 1,1, IH, IV, V. 
t >». e... BR cc eor 0 -O $ oec .... 5-9: m 6 “@ ee 
9» >. e». v. ee e. 9 v cc .. .. 0. 09. WI e 0 00 
"59 -- -o 9 ©.. ++ 09 9 te +». >. +0 9 -0 -- 00 e D) e 0.0. -© © 
(2) The letters I, V, X, L, C, D, M are the symbols we use to write Roman numerals. 
-> e e- $ ....0 o. DI - @@ e m o. oe .. 00 oe 
e. e ee o e`: e€- e e. R KT K A DI o. ' . .. t à 
o. ee e e.: e e © .. e e. e. oo e :0 o. ee o :0 o. e. e. :0 LU e. 
ss re 90 ee -> 0 Wl o eg eg o: o. e. e. o. e. 9 
9 Hn -> 0 e- | v e ©. 6 ee e co... e. 
9 -@ -+ e. . ©- o. ee e ee 0. +. e. e ee e 
.. -9 ê: :0 0. > 0 00 e e. ee 0. 00 eg e: .0 +. 
ee eo eg e ee e ee e .. Wl H WE 00 0. e. e. 
oe. -0 WH e. .. o ^" 0 e. o. e. eo .. © 09. e. © 
(3 VIH 4 V=XI!U 2.0 817 54 H | ar et 
o eg * ee e oo "> 9 o ee .. 
(4) (I-II) + M=1+ (II + EHI) 
o. . -o -9 o. -0 e «+ H e e 
ee e Së .. o ee ee ... o 
o. o ee e. EA ee 0. e e |. 
. € HI . o. o . .e WI e o. -0o 
e a <<. 00 o e oe e. @ e ee 
ee - 00 eg o e ee o e -. o. 








(5) 


(6) 


(7) 


(8) 


(9) 


(10) 
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Ir UE ger RS 
-0 59 -> ++ @ 
(prime sign follows the Roman numeral) 


M o 
| 0. © 
(bar over M) 
V = 5, L = 50. EE did: SE Ze 
:0 00 -0 ©. ee e e e 
Read chapters 1-V and XI-XV. 
B ee e e. 00 -o 08 e oe e .- 
ee e :0 > ee 00 @- Hi o oe o 
e. H se e. e. 0. © ê. :0 e. ee o 
.. ee e * ee 0. -0 :: 
m 9 DÉI . .. ©- -@ 00 
H e. oo ee e. € ee eo e e 
L |. è ee 
(D ee |. 
qn SÉ SOEN 
ee e. ee 
ee o .. 
o oe H WO -0 
ee .. e. e ee 
ee e e: ee 
1. EEES 
I. ee -> «9 
IT. .. 95.9 
»0 e: .0 ee 
WA o... ' -@ 
9 -0 rs 
++ 9. $e. -0 eg 
e e a px -0 
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b. When a Roman numeral consists of one or more lower-case letters it must be treated as though it were a “single letter” and, 
as such, the English-letter indicator must be used or not used in accordance with the rules governing the English-letter indicator (see 


8826-28). 
(1) 


(2) 


(3) 


(4) 


(5) 


i, ii, iii, iv, v. 


-e e e | -0 8 >. ê 
.0 0. -- -0 0. 8. .. 8 0- 0: 0. ++ e 0. e 
9 +s -0 (5 9 -6 or .. «0 o +: 0 
See pages v and vi. iae oo to 29.9 E ce 
909: -. ` D o. 
Ta, $i and Sii. eS ere hee 29 5 a ens fee 
A e ee - 6 .. eo. ++ ee 
vi+iv=x 9.29. 29 9 Pee oo 
ee oe eo ee ee 
i = 1, v = $, and x = 10. 
e. e o- 9 ce e. e -> 
e. .. DW 9 9 
oe... ee -.. e ee e... ee o o 








20 Rules II-III—$18b-$19 


(6) Read pages i-v and xi-xv. 


ee ee e 9. o: o -> e. ee ee e. ». 00 9 WM * 
LE . e. ee e e e o.: LH o. e. o H . -> 00 
o ( o € -: 90 o ee ee . ee ee -0 006 00 e e 
(7) 1. H e. 6 ee 
(i) ee e 
(ii) Bo Be Ae 
ee o ee 
ee - ee 
o. . -0 0 
ee e o. ee 
ee .. 90 
(8) 1 "Ze de. 
i. ee -. .e -@ 
ds TUM EH 
9 ++ -0 -@ 
a af ef its 
e . s’ e -0 


c. When it is questionable that a letter combination is a Roman numeral, treat the combination as if it is not a Roman numeral. 


(1) CL e Oe. Ene Se 
9 -. -0 9: 


(this combination occurs in a context from which it cannot be ascertained whether CL is a Roman numeral) 
(2) mix se ¿e e. 
e. -. ee 

(this combination occurs in a context from which it cannot be ascertained whether mix is a Roman numeral) 


d. For punctuation of Roman numerals, see $37, iii. 


819. Spacing with Numerals: Spaces within numerals must be left when it is necessary to partition a numeral into short regular 
segments, or to achieve alignment. (For examples see 811b and c.) 


D 


RULE III—CAPITALIZATION 


Capitalization Indicators 
Single us 
|. 
Double s 
OT -0 


(For combinations of capitalization, alphabetic, and type-form indicators, see Appendix, page 208) 





Rules III-IV— 820-822 21 





820. Use of the Capitalization Indicator: 


a. The capitalization indicator must be used to indicate the capitalization of a letter from any of the alphabets listed in Rule IV, 
except the Hebrew alphabet whose letters do not possess a capitalized form. This indicator must precede the letter concerned. 


D y ove 


9-9 
(German capitalized ah) 


(2) T e 
9 -0 +. 


(Greek capitalized gamma) 
b. For capitalized Roman numerals, see $18a. 


c. For the capitalization of abbreviations, see $50. 


$21. Non-Use of the Capitalization Indicator: Capitalization must not be used with a letter just because it begins a sentence, if 
the corresponding letter in ink print is uncapitalized. 


(1) xis a number between 2 and 3. 
. ee 9 9 e ee o. oe e: ee Ge :0 WE ee :0 HI eii 


§22. Effectiveness of the Capitalization Indicator: 


a. The effectiveness of the single capitalization indicator extends only to the letter which follows it, so that if each letter in a 
sequence requires capitalization, the capitalization indicator must be used with each of these letters individually. 


(1) A ABC se e S I X ERE A. 
9 0. “Os -© -. -0 +. 
(triangle ABC) 


b. The effectiveness of the double capitalization indicator in Roman numerals and in abbreviations extends to all of the letters 
which immediately follow it. However, a symbol other than a letter terminates its effect. 


(1) LL.D. 7 2:2. 2. "0 o6 
:0 ee e: e -@ -- o 
(2) I+ Y A ettet ee ittm: 
9 90 ee +e es 00 e ee 
RULE IV—ALPHABETS 
Alphabetic Indicators 


English (Roman) Letter 


German-Letter 
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Greek-Letter 
For Standard Letters W 
|. 
For Alternative Forms of Letters pe. s. 
T ce 
Hebrew-Letter Es 
e -0 
Russian (Cyrillic) Letter . "eg 


(For combinations of capitalization, alphabetic, and type-form indicators, see Appendix, page 208) 


Alphabets 


English (Roman) Alphabet 


Ordinary Ordinary Script Script Sanserif Braille Ordinary Ordinary Script Script Sanserif Braille 


lower-case capitalized lower-case capitalized capitalized equivalent lower-case capitalized lower-case capitalized capitalized equivalent 
a A a E? A 7 n N n N N 75 
b B d B B è: o 0 o O o 3° 
c C e E C - p P Á P P 3° 
d D d o D 75 q Q g 2 Q ss 
e E e é E "e r R * 2 R Ze 
1 F y F t S s s a SF s e 
g G f G G ss t T d T T së 
h H d JM uw Se u U e Y U Së | 
i I € I [ e" v v v V v $ 
j J / Bi J ee w Ww w W W 62 
k K Á Ka K H x X c a X un 
1 L d BC L : y Y y Y Y E 
m M m M M 3 z Z E Z Z E 
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German Alphabet 
"e. venis eM Jes cous’ EE eet Menu eres: -cophalised’ Me cer. e i cae all 
ah a 4 á a d en n R » Æ g 
beh b 8 el Z : oh p v C E 
tseh c € "ELT a se peh p P Fá T7 je 
deh b D 4 ay e: koo q a 7 d " 
eh e € w Pd Se em $ R ~ R $ 
eff f D f VS ess 8 S 7 s f 3 
mh 9 GO 7 GY xz teh t T £ F i 
hah 5 $ 7 Ed or £ s 00 n H e HU t 
ee i 3 e o Se fao H 3 n P E 
yaht j 3 E PAR e veh w B m PIP 3 
kah t 27 Ø S iks t x 6 fgg e 
ell í g e Z : ypsilon — y 9 7 Y SS 
im m M "^ BE e tset A 8 a H Ze 


Greek Alphabet (Standard) 


, Nameof Ordinary Ordinary Seript Script Braille Nameof Ordinary Ordinary Seript Script Braille 


letter lower-case capitalized lower-case capitalized equivalent letter lower-case capitalized lower-case capitalized equivalent 
alpha a A Ae E Ñ : zeta t Z f MA E 
beta 8 B P4 BG e: eta 7 H au Se gi g- 
gamma y T Fa JD H- theta 0 e P A ee 
H 
delta ô A d GF Së iota " 1 e Z e 
epsilon € E € é "e kappa K K ae Ka E 
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Nameof Ordinary Ordinary Script Script Braille Nameof Ordinary Ordinary Script Script Braille 
letter lower-case capitalized lower-case capitalized equivalent letter lower-case capitalized lower-case capitalized equivalent 
lambda À A A A e: sigma c x e PA ze 
o. e- 
mu v m pe KE o tan Ro m ZZ 3 
e- o. 
nu y N än N ee upsilon v Y e 2 L 
N ee 
xi E s J Z oe phi $ è £o. g 
ee 
omicron o o e O vi chi X x « X s: 
e: 
pi T n € JM ge psi y v Z b $$ 
o. 
rho p P £ P 8. omega o n A” GP ef 
o. E 
Hebrew Alphabet 
Hebrew letters do not possess a capitalized form. 
Name of Braille Name of Braille Name of Braille 
letter Ordinary Seript equivalent letter Ordinary Seript equivalent letter Ordinary Script equivalent 
aleph R lc e teth v 6 d feh b 9 ge 
veth a "el 2: yod y : FH tsadi 3 3 -@ 
ee oe [IJ 
gimel A c H chaph 2 2 °. koph P P Zë 
D e o H 
daleth 5 2 ee lamed H f : > resh 9 ^) LE 
heh "n H HE mem n X ee sin B e . è 
rir e ; 
vav A l e i nun 3 J ee thav n J ee 
l ® - e- i -0 
zayin 1 5 Lë samekh 9 0 e 
ee o. 
cheth n p ee ayin » Ú ee 
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Russian Alphabet 


The Russian alphabet is sometimes referred to as the Cyrillic alphabet. 


Nameof Ordinary Ordinary Seript Script Braille Nameof Ordinary Ordinary Script Script Braille 


letter lower-case capitalized lower-case capitalized equivalent letter lower-case capitalized lower-case capitalized equivalent 

a a A e 4 t wo ge E SA E 
beh 6 B d ki LE ess c. C C C E 
E LE 
veh B B $ B A8 teh T T m T e 
e. 
gheh r r v T ee 00 y y / y .: 
ee 
deh a A 4? 9) e: eff d o p b SS 
yeh e E £ 6 *. khah x X E yA $5 
zheh am X m Wl 33 tach n I Y Y eg 
zeh 3 3 3 or G 3 e cheh y H Kä Y $e 
oe °. 
ee n H u UY e shah u II uL WU s 
SR |. 
kah K K C A °. hchah ul Ill ee 
ei Bu 4  z 
ell a JI A A LE yerih bl bI eL d 
°. ee 
em M M 4L AL ee eh 9 3 3 3 3° 
o. HI 
en H H H H 75 yu 10 Io /0 JO d 
oh o o o U * yah a a a g v 

e: OI ^ 

nen i: g n Ü y E 
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823. Alphabets: 


a. Specific provision is made in this Code for five alphabets — English, German, Greek, Hebrew, and Russian. The letters of 
the English alphabet are often called Roman, and those of the Russian alphabet Cyrillic. 


b. Some of the letters of the ordinary lower-case Greek alphabet possess an alternative form. The more common ones are: 


Name of Braille 
letter Sign equivalent 
alpha ox M ect 
e. onn I 
bata d ERI 
Meta R 
v JE UM. 
sigma e WEE 
o - e: 
phi : GERT 


When these alternative forms occur instead of the standard forms throughout a text, the symbols for the standard forms should be used 
in braille, and the transcriber should call attention to this usage by a transcriber’s note. The alternative forms should be used only 
when the author has assigned distinct meanings to the standard and alternative forms of the same letter. 


c. Some Greek letters used in textbooks are obsolete. The more common ones are: 


Meter, Sign Bera 

wag s ig 

i F a | 
koph (or qoph) Ga O e ss 

sampi A » 75 


$24. Alphabetic Indicators: 


a. Except for the English-letter indicator (see 8826-28), the appropriate alphabetic indicator must be used to specify the alpha- 

bet to which a letter belongs. If the letter is lower case, the corresponding alphabetic indicator must precede the letter directly; if the 
letter is capitalized, so that the capitalization indieator is also required, the alphabetic indicator must precede the capitalization indi- | 
cator. H 
I 


OI a es 
e e 


(Greek lower-case alpha) 


(2) z EH NE 


(Greek capitalized sigma) 
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(8) a t A 
9 ê. 


(Greek lower-case pi) 


(4) o 28 10.99 


H 
.. o... 


(alternative form of Greek lower-case phi) 


€ gp ty 


Le Ze 

(Greek stigma ; obsolete) 
(6) a Sgr 
“OB -. 


(German lower-case ah) 


(7) A elle 
9 -0 cc 
(German capitalized ah) 
à) R, RUE E 
e -@ ++ 00 


(Hebrew alef sub zero) 
(9) a mute 
(Russian lower-case ah) 
(10) A SE E 
MT -> 
(Russian eapitalized ah) 


b. The effectiveness of an alphabetic indicator extends only to the letter or, in the case of the English-letter indicator, to a 
“short-form combination" or a lower-case Roman numeral which follows it. When an alphabetic indicator is required, it must be used 
with each individual letter of a sequence of letters or, in the case of the English-letter indicator, with the “short-form combination" 
which follows it. (See $25.) 


` MD aß ri 


9 se cc 
(Greek lower-case alpha followed by Greek lower-case beta) 


(2) Ma + Be Ek e o oe E a 
95:909 -- -> -- 00 9 -0 ++ :-0 »+. 
(German capitalized ah followed by Greek lower-case alpha plus German capitalized beh followed by Greek lower-case 
beta) 
(3) ab is parallel to ed FA toes Se ee t... tee. os ^e er ** 9 
-®© - R .. ©- e. WM 9 e .. 0- e: o |. .. 
(4) iv JE E 
| -. 00 


825. “Single Letters” and “Short-Form Letter Combinations” (See $26): 


a. A “single letter", for the purposes of this Code, must meet the following requirements: 
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i. Theletter must be from the English alphabet. 


(1) a corresponds to a and D corresponds to A. 


sx Ée 00 e, ©: ©: ©: -O ep @- 00 eg e ' 0. -0 0 eo e +e. 00 
s e -© 00 00 pe, O: -© -O -@ 0- ee -o oe .. e- 9 e, 59 
I] . 0: 0: 6: ++ 0- 0: @- @- ++ © o. è- o .- o. o -0 
ee e, Ò: oe, 0. - ee 0. 0606 ep e H WH 9 -» 90:0 
** 9 00 e0 ee, 0- -0 -> :0 9- ee e ss er «$4 »0 00 
«0: ©: 0: ++ 0. 0: 0. © +: ©- e. e. 9595 -0 -@ 
(a and D are “single letters”; œ and A are not) 
ii. It must be in regular type. 
(1) Xis a vector; x is a scalar 
H ee e e. e o e ee -0 * 00 HI e o :0 00 oe. e :0 
e 8 e c e. @: .. 0. -o -. 00 -0 00 o- .. +. e. e. ae os s. ee 59 
09 -9 -@ 00 .. ©- ka 66 -- e. e. 6. ©- -0 ee + @ .. a, +s +> 0» @ 
(X is not a “single letter"; x is a “single letter") 
iii. It must be unmodified. 
(1) xX, x", Xi, Xa, x’, x 
eo -. .. ee -> +». oe eo -. +-. ee -- @ +. ee -@ .. +. eo e. 
DIPL .. es se n n. e. o e. o 5.909 € --—-- 
eo e. -@ 00 8. 0. -0 ee .. -o ee e o ee e: e. ee e 


(none of these items is a “single letter") 


iv. It must not be an abbreviation or any of the words “a”, “A”, "I", or “0”, 


(1) 11 = 1000 cc. doc sd 5 d aie du, E NR 
ee c e: -. -0 ©. 00 .- 00 00 eg re 


(the 1. is not a “single letter”) 


(2) From 11 a.m. to 2 p.m. 3| ef — $16 €. 9. — Ci» tt ag, en te Use $* os °° eg 
e ee -. -. 0. 0. © .. e. eee ©. .e e. -0 
(the letters in &.m. and p.m. are not "single letters") 
(3) If I take i as a variable... 
>. 9 00 e 9 9 0. 9- @: (e. o. e: e, -© -@ è- e 
9: 0. .. q. ee ++ o. wë o 0. ' ae 9. -0 9. .. -9 ye s. oe 
+O .. we e: a. +s @ +. c ee .. ee 0. ++ ++ 00 o. eo. o» 


(the words “I” and “a” are not “single letters") 


v. It must be preceded by a space or by one or more punctuation marks in ink print. If this space is not shown in braille, 
the letter is no longer a "single letter." Whether these punctuation marks are preceded by a space or not is irrelevant. A grouping sign 
is not a mark of punctuation. 


(1) x "x ("x (x 


(of the above items, the first three are "single letters"; the last is not) 
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(2) x+y BEE EE 
ee oo eg 
(y is not a "single letter" since it is not preceded by a space or punctuation) 
vi. It must be followed by a space or by one or more punctuation marks in ink print. If this space is not shown in braille, the 


letter is no longer a “single letter." Whether these punctuation marks are followed by a space or not is irrelevant. A grouping sign is 
not a mark of punctuation. 


(1) x" x") x) DE do e i 107 is os i$ 5 ee 
:0 99 e 00 € op -0 00 00 :0 00 eg 


(of the above items, the first two are “single letters”; the last is not) 


(2) A cos b or Acos b SR te er 
Verom. .- 


(A is not a “single letter" since no space will be left after the A in braille) 


(3) x+y SE 5 Së 
ee 00 00 
(x is not a “single letter” since it is not followed by a space or punctuation) 


b. A "short-form letter combination”, more briefly referred to as a “short-form combination”, for the purposes of this Code 
must meet the following requirements : 


i. It must be a letter combination which corresponds to a short-form word of English Braille. 
ii. All of its letters must be lower case. 


iii. It must meet the requirements of ii-vi of a above. 


(1) cd is parallel to ef. 


> 00 00 :0 -0 ee -@ 9. e 0. 0. © :0 0.: o ee e... 
@iss -6 e. e. 0. -0 ++ e. 0. -@ @ ee e e e: o. ee 
.. @- e. © «++ 6: 0. ++ © e. e. "P -° 
(cd is a “short-form combination"; ef is not) 
(2) tothe nth degree — 2. äis 88 fe 88 Se a De 
o. eo 9 0. 0. oe ce s. .. ER . 
(nth is not a “short-form combination” according to i) 
(3) AB is perpendicular to CD 
. ©: + @ o e 00 00 00 -. 060 -0 00 0. 0. e :0 0- ** 90 ++ 00 
.. s.e .. | e: e. 0- eo e, o. :0 0: ++ ++ 9. -0 ee e oe ee se e 
5: @ e @ 0. -0 0. -@ ++ ++ ++ eo ©- o e. e. 9 e -9 +. 


(neither AB nor CD are “short-form. combinations" according to ii) 


(4) lyr. = 12 mo. |. e. *$ ee oo dae EU oe fe eg 
ee .. ee e. e |' 0. ee -. A e: ©: -0 


(yr. is not a “short-form combination” according to iv of a above) 


826. Use of the English-Letter Indicator: Each of the following rules applies, subject to the conditions of 827. 


a. The English-letter indicator must be used with English letters, whether lower case or capitalized, if the type form is other 
than regular type. 
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(1) AB le tees T. IN GE e 
9 0.0 -+ -@ -@ -@ -- 


(boldface capitalized a followed by boldface capitalized b) 
(2) ab ora t Uo 
9 59 +s -o œ ce 
(italic lower-case a followed by italic lower-case b) 


Oy — gerig 


(script lower-case e followed by script lower-case f) 


b. The English-letter indicator must be used with “single letters" or “short-form combinations" unless specifically prohibited 
by other rules of this Code. 


(1) Z’s A and B are acute. 





IN EE ei, da . .e e e. eo 0. .e 0. .. 
e, ©. © -. e ® CR e e |: -@ ttt e oo 
© pe © 0: 0. o -0 +. ee o o o. e 00 9 -> 
(2) The intersection of ab and cd is O. 
o o. ee o... ee ee e. .. 0 o ee ee e. 
© oo eg e e .. . e ee NM o LB .. è 
o eo e o HI ee o... ee -> ee 6 
:0 e e 9* e... 
e- e PEE. ee 
+. © © ee 6 e 
(8) Find the sum of the n Z’s. 
: 00 ++ 00 '. 0o ©: 00 e: -o ** 90 ee -> -© -. -0 Æ.. 
“+ 0: :0 -09 o. e: 0 ee o- o -@ e, e, © .. o. -0 00 
95: Be +. ee 0. eoe o9: ee eo -> ©: H -@ -0 0: 0. -@ -0 


(here the shape sign for angle is not an omission sign so that the English-letter indicator is required) 


SE uet. Tess euo So 


(this is not an “enclosed list"; therefore, the English-letter indicator is required with the h and the k) 


(5) (a, 2x, y — z) +e tae E. 20. ee es ee e 
ee -© -. -@ ee oe. 00 e ee :0 0. ee eg 


(this is not an “enclosed list”; therefore, the English-letter indicator is required with the a but is not required with the 
y or z, as would be the case if the parentheses were not present) 


(6) x-intercept ie *9 re e "eu "o een os 
:0 00 00 e, 0. +@ ++ ++ 06. @ 
(7) n-tuple 28 48 07 88 e 
:0 0 ee oe ee 0. 0. +s 
(8) not-p e EE A 
©- oe -0 o. 
(9) Exercises A-F e ct Pert E. e c e je 11 Su Seve A 
o9 -. 00 DH H o sr ©: e o ee -o e 
(10) Exercise 1-a 229509 00,90 20 eni e Se eo ets 
5. 00 © -. ++ O vo ee - ee e 
(11) X. Y-, and Z-axes. Pg Up ee oos Sa As ety Re e 0a 5 Ne 2. T1 TS ot ee 





(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


(20) 


(21) 
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wa ae EPIS di 
e. a ce 
= ies 
ab We 
eo -. -. -. 0 
:0 00 00 00 -0 
e. c .. 00 
e: ©- 
e .. e. 
6 ae 
1 ‘Se: (5 e 
a. ee -> -@ 
b. 5019,55 
e :0 00 
e. -> -0 
e. c 
. o -9 00 
e. 9 -@ 
If n, nj, Mo, are... 
0 0.0 ee ee .- ee :0 9: 
e. e . -@ o 0. -> 0 :0 -0 
e +. o. è. e e ee e e. e e. @ -> e o o 
"x" = “y” SA R 72 N e 9 € 
00 e 00 e eg H ee e. ee -@ eg 
(p is a positive integer) 
e: .. 00 H WW e: ee e, -@ e -© e @- ©- ** :Q 0. 00 00 e 
ee -0 0. e: ©.: H 09: -0 0. 0. 00 0: 0. -@ € 00 -0 00 00 eg 
ee -0 e, .. ©: .. 0. 0: 0: -. 0: ++ ee «> e: ©. ++ ++ -0 00 


(p is in direct contact with its left grouping sign; this letter would require the English-letter indicator if the paren- 
thesis was removed) 


(p and q) as or o 90 es 
ee e ©. ee :0 0. eg 


(p and q are in direct contact with their respective grouping signs; these letters would require the English-letter indi- 
cator if the parentheses were removed) 


(l, m, n are in set R) 


(1 is in direct contact with its left grouping sign and R is in direct contact with its right grouping sign; these letters 
would require the English-letter indicator if the parentheses were removed) 


(x-intercept) $0.11 50.4 $7 50 4 
00 e eo 00 e 0. -@ :: * €. ©: 00 


(the x would require the English-letter indicator if the parenthesis was removed) 


(ab and cd) Sane *. E Hu lett ^e ee 
ee -@ e »- ee 9 ss ++ 00 


(these “short-form combinations” would require English-letter indicators if the parentheses were removed) 
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€. For use of the English-letter indicator with abbreviations, see $51. 


d. For other situations in which the English-letter indicator may also be used, see 828. 


$27. Non-Use of the English-Letter Indicator: It must not be assumed that because a symbol is a “single letter” or a “short-form 
combination” that the English-letter indicator must be used. 


a. The English-letter indicator must not be used with a “single letter" or “short-form combination" that follows a function 
name or its abbreviation. 


(1) cos A ev eu Wwe 
e: 0. e 
(2) arc ab LR OL ete: 
e Qe. oe . 
(8) grin x LR e -0 e. eg ee 
I I E UR AC eo 


b. The English-letter indicator must not be used with a “single letter” or “short-form combination" that follows a sign of shape, 
provided that the sign of shape does not have a plural or a possessive ending. The English-letter indicator must not be used with a “sin- 
gle letter” or “short-form combination” which precedes a sign of shape when that sign of shape is also a sign of omission. 





(0 Za ge o e 
> o 

(2) A acr Le xn 
-9 e: 

(3) xOy ibe o Ri 
oo e e eg 


(the square is a sign of shape which is also a sign of omission) 


(4) Find the sum of then Z's. 


(here the shape sign for angle is not an omission sign so that the English-letter indicator is required) 


E S 


The English-letter indicator must not be used before any letter or combination of two or more letters in a determinant or 
( matrix. 
X. 
(1) a be Wett ae $ o 
9599 +. ee D? o 
d e f 1 
A ++ 0. 00 e. ee -. e. ` 
g h i 2916... id vere 
.. 0 ee o. e.. © 
** 90 09 o. o “+ 90 
-. > vs s T1 
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@ ja 4 to 2 MEE a 
du de 8 S GR 
d d 9. @@ -> -- -@ ee -. ++ 9. @ 
aa | a : 00 -@© eo 00 ée :06 00 00 -0 e eg 
dx dy e -© -@ +. ** 90 9 c * 9o -- -0 

o ee e- ee e. e 
ee e... :0 è. ee 
e. e ee 7+ 00 e e 
e: 9 
ee ** 00 
e -e :0 A 
o. .. eo e 
ee e -9 ee 
LA tt o e 
e. ee :0 ee Ç e o 
ee ee eg a e. ee eo . eg 
e . o ee tt ee e 
+ ©. ee eg ee ee se ©. 
ee o >». 9 -0 +. ee 
o e. '* 00 ee e 8 


d. The English-letter indicator must not be used with a “single letter" or “short-form combination" which is an item in an “en- 
closed list." (For definition of “enclosed list” see $10.) 


(1 (0, a, 1, b, 2) D L é Su. di. 
so. oo e. oe e. e ....0Q e ee 
(2) (a, b, c d) o... 2$: 56 99 9 A8 
.e 99 -- -0 >. 9 |. 6 ee 
(3) (ab, cd, ef) 9.998: 5: esse $3 0 es 
00 -. ++ -@ .... e m" ee 
(4) (a, 2x, b) LE 9 E EL. 
ee e e ee v. * 00 


e. The English-letter indicator must not be used with the letter “s” when this “s” is part of the apostrophe-s combination. 


(1) x's, y's, and z's. 


^ 00 -@ -. 9 :: 00 -@ e ee o |. WM Ç 
:0 RA -. H :0 -0 -0 e. e. o e -o LA o. eg 
:0 @@ ee: 0. e. :0 00 e e e . ee e oo e e e. :0 


f. The English-letter indicator must not be used with a “single letter” or “short-form combination” which is preceded or fol- 
lowed by a comparison sign. 


(1) Ifa — b, then ac — bc. 


o. e. e. ee o. è ee e. ee e. e oe. ee a . 
6 ` e. e. -@ 2 o. ++ © ee 
e L e e H e ee o oe e 9 e. 5 -9 
(2) a= b, but c 34 b. 
e- :0 0 e: c e. e. :0 ee e. ee o. A 
.. oe @ .. o. -. 00 . e. oe so o. -0 oo 
-> @- .. -0 e 90 ©- DI e: -0 0. 59 -0 
(3) 30% of N = 63 He Saree te e 155 ° $ oe .. 
ee ee ee ee e oè. ee ee e oe 
(4) “x = y e: tt oo E KM 
ee ee ee ee e e. 
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(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


In x = 5, x is the unknown. 


s ee | 9: e... 
+ -0 H .. +. 9 0. 
e. 9 ee :0 9- ee o 

For some value of s, d = st. 

ee . 9 eo e e. e. 
^ 00 -> ©. . e 
o .. + 1 ee e. eo 
&, b, and c — 10 VE 
(c e 
i=], 2: ,n on 
nivor e "$ Z eee. 
v. 9. e ee 
e X e = e-squared : S 
pir = q's ‘ee (8 oe Ze 
9 09. e < 


«+ 00 9 :@ -9 e. oo e eo .. 
c e.: e. TR . 0 -0 00 
:0 00 t 0- oe eo o. e. e. -. 
LP N WI ee ee o -0 ©.. 
ee |' 0. o ds . ee 6 eg 
ee :0 0. e. NM Mä e: ©: pe 
.. oe ee e. |. t 
-0 e. Pen 0 or 6 
' o KA 5 ee ee 
-0 c m -. 00 
6 ê 9 ê, oe .. -0 
KA o ee o. . e. e. e . :0 9- 
ee 9. e. 
H ee 
. o. LAS 
. e v: ©. «+ +@ 00 0. O og 
e. ED" 9 ++ 9. 00 -. -@ Ñ 
. o. o.: ++ 00 ©. @ 00 e: e 
ee .. e 
oe e eo .. 
e o. ‘ee 


The English-letter indicator must not be used with any letter or combination of letters which are neither “single letters” 


nor “short-form combinations” in situations not specifically covered (see 8826, 27, 28, and 51). 


g. 
(1) x + y and —a oe eee 
00 00 e. 
(2) par and ABC A 
o. e. e. 
(8) x% 9 9 s 
ee ee 
(4) a cos B $599 5 2" 
LJ e: e 
(5) mb Se eer MES 
0 |. e 
(6) Ifn, ny, ng, are... 
** 9 00 .. T ++ ee .. 
9. €: 59 +. "> 9- 
O ve ae 95 -@ e: .. 
(7) A ABC and A'B'C' are similar. 


- ©. 
ee >. 
e. 95 +s 00 
e Be OM 
e. MN se H 
ee n e 0. 
-8 ê DÉI 9 -0 
.. @ :0 es ce H H e 
e. ©. ss ++ ọọ cc e 0. 
oe @ .. see oe 9 -0 
... © @ ++ 0. e. e. o wt 


h. For other situations in which the English-letter indicator is not required, see 828. 


828. Other Considerations Concerning the English-Letter Indicator: 


a. The English-letter indicator must not be used when only one letter or any combination of unspaced letters is in direct con- 
tact with both its opening and closing grouping signs, provided that they are English letters in regular type. When only one letter or any 
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combination of unspaced letters is in direct contact with only its opening or only its closing grouping sign, the English-letter indicator 
must be used (see 826) or must not be used (see $27) as though the grouping signs were not present. However, if the grouping sign has 
a prime, subscript or superscript, the English-letter indicator must not be used. 


a 1. ENEE 
66 -. -@ -0 
(a) 
a, e. -0 
(b) ge tee 
e: ©- 
00 e. eg 
ee -- ee 
(2) [x], [x], If lt ei ee E e e ttt ee ok 250. 2. Qi Oeo 
-0 80 e o ee e. ee o LA WI e :9 
(8) (ab) + (ed) $,*: 8 oS t e. e... e 
00 .: ++ 060 00 00 .. .. 00 I 
(4) (pis a positive integer) 
©. ++ 060 9 :0 e. ee ©: -> -9 © e e, © “+ 5:90 ©: 00 eg ée 
00 e @: e. e. H ©. -@ 0. ©: 00 o- €. -o :0 00 -0 00 00 90 
ee 9 06: we e. ee o. e o. D o ee D e o. oe oe D? ee 
(5) (p and q) sees — e Le $9 eo 
ee e e. ee -9 0. 90 
(6) (l, m, n are in set R) 
o. .. 0. ee ee e. € e e. -o e e 
ee e 9. +. T ee ae -@ -@ e :0 H e. :0 00 € -. 01. eg 
ee -0 ©. HM 090. -@ 9 06: o. .. o. o se WB: 0 -@ 0. 00 
(7) (x-intercept) $e 6 2€ aa eeu vere, (OQ be 
00 -o 00 00 e, 0. -@ .. ++ o. 0. 00 
(8) (ab and cd) $0 9. e. 3° Sehr eles 
ee -@ -. -.. ee (9 +s 00 "d 
(9) {x |x has the property R ] i 
0 0. 00 e: ee e. e. -0 HI ee ©: 0. oo 99 -0 eg se er 0. 9 09 | 
99 cc ee H oe -. ©. e- ©- 00 e ©: 00 .. e :0 -: 00 ++ 00 
ʻo 00 00 :0 ee EL ee 0. e. 0. e -© 0. se :0 -© 0. .0 00 


(because of the such that sign, which is a comparison sign, the x's do not require the English-letter indicator) 


0) (“x= y”) Sere 1 ee: ka RE. 


e. ` ee 
e. .e ee oo 6 o. ee .e oo oo 
(11) Solve for x (x > y). loe? "e $2 $. Se Zë e Ze "e $ e$ Ze 
:0 0. e ©. e. ee o eo ee eg o ee ee o 
02 (G—12,...,n) Cees ire Pe al i $2. Ss o 
ee -. |. ©. 66 |. ee o. e e. e. o D © e, oo 
(13) (ab = cd) $e. e. E Kal os 
ee -. - DI . H ee 
(14) s] ec thee "le. Cee: 
0. -. 00 © «+ +. . 


(closing bracket has a subscript and a superscript; therefore, the English-letter indicator is not required with the s) 
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b. When only one letter or any combination of unspaced letters has a plural, possessive or ordinal ending, the English-letter 
indicator must be used (see $26) or must not be used (see $27) as though such endings were not present. 


(1) xs c. $9 2. 
:0 00 ©. 
(2) xs 2$ 09. e e 
-> 00 e 0 e: 
(3) nth Le "€ oe Ze | 
(4) 2nth "Ba PR ai Ze 


(without the th ordinal ending the English-letter indicator would not be required before the n) 


c. A lower-case Roman numeral must be treated as consisting of one letter even when it consists of more than one letter. The 
English-letter indicator must be used or must not be used in accordance with the rules for any letter (see 8826-28). A capitalized Roman 
numeral of one letter is subject to these same rules. For capitalized Roman numerals of more than one letter the English-letter indica- 
tor must not be used. 


829. Letters in Diagrams: When a single English letter in regular type is used as a label in a diagram, the English-letter indi- 
cator is required if the letter is in lower case, but must be omitted if the letter is capitalized. 


$30. Letters in Tables: When letters appear in tables, whether as entries or headings, the English-letter indicator must be used 
or must not be used in accordance with the rules contained in 8826-28. 


RULE V—TYPE FORMS 


Type-Form Indicators for Letters, Numerals, and Compound Expressions 


Boldface-Type |. 

B 
Italic-Type SÉ 

|. 
Sanserif-Type Sem 

o -0 


Script-Type Ka 


Type-Form Indicators for Words, Phrases, and Mathematical Statements 


Opening Boldface-Type in - 
ee: -e b 
Opening Italic-Type a S 
:0 ©. -0 
Closing Boldface-Type e ss 
Wl . o. 
Closing Italic-Type -6 
' -0 09: 


(For combinations of capitalization, alphabetic, and type-form indicators, see Appendix, page 208) 
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$31. Type Forms: Specific provision is made in this Code for five type forms — boldface, italic, regular, sanserif, and script. 
Except for regular type, these type forms must be specified by the appropriate type-form indicator. 


$32. Use of Type-Form Indicators with Letters, Numerals, and Compound Expressions: 


a, Subject to the provisions of $34, the appropriate type-form indicator must be used to express the type form of a letter. The 
type-form indicator for a letter must always be followed by an alphabetic indicator. 


OI a SE SE 
"a -0 cc 
(italic English lower-case a) 
(2 A ES E 
9 5:9 -0 +. 
(italic English capitalized a) 
(3) a SE renti 
9 -0 + 
(italic German lower-case ah) 
(4) a GE 
9 -@ c 
(boldface English lower-case a) 


(5) A A cie 
9 9 -0 +. 


(boldface English capitalized a) 
(60 o A 0 te 
9 -0 .. 


(boldface Greek lower-case alpha) 
OI a |". 
9 0 .. 
(boldface German lower-case ah) 
(8) a e E EO 
(boldface Russian lower-case ah) 
(9) e dod 
(script English lower-case a) 
(10) E e 
ER D RUE 
(script English capitalized a) 
1) a een ns 
.. ® ee 
(script German lower-case ah) 


2) K OE EL: 


(script Hebrew alef) 





88 Rule V—§32a-c 





A: 


(sanserif English lower-case h) 
(14) H e 
9 -0 -0 -0 +. 

(sanserif English capitalized h) 


Q5) abe? 5:50. ese TE CT ce SS 


(regular a, italic b, boldface c, script d) 


b. Subject to the provisions of §34, the appropriate type-form indicator must be used to express the type form of a numeral. 
The type-form indicator for a numeral must always be followed by the numeric indicator. If a numeral to be transcribed by using type- 
form indicators contains more than one digit, and is all of one type form, the type-form indicator and the numeric indicator must be used 
only before the first digit. If there is a transition from one type form to another non-regular type form within the same numeral, the 
new type-form indicator followed by the numeric indicator must be used before the first digit of the new type form. If the transition is 
to regular type, only the numeric indicator must be used. 


(boldface zero) 


(2) 2 era 
++ ee ©. 
(script 2) 
(3) 345 18 ie eo oo o: 
:0 99 -. -@ -0 
(345 in boldface type) 
(4) 3.5 e 
:0 99 -. gé 
(3.5 in italic type) 
e -@ ++ -o -@ +s ee -@ 
UI SER | sles OS Sete ar N 


(italic 3, boldface 4, script 5) 


(6) 485 B. e Nec 
:0 00 -0 o0 .. o 


(boldface 4, regular 3 and 5) 


c. Subject to the provisions of $34, when a numeral is joined to a word or an abbreviation by a hyphen and the whole expression 
is printed in non-regular type, the appropriate type-form indicator must be used before the numeral only, but affects the entire compound 
expression. If there is a change in type form after the hyphen to regular type, the hyphen must be preceded by the literary termination 


symbol :: :: (dots 6,8). If there is a change in type form after the hyphen to non-regular type, only the appropriate type-form in- 
> 0. 


dicator must be used after the hyphen. 


(1) 45-ohm ye oS Oh etc c9 Re oe d l 
'0 00 e e 00 @- ++ 0. 


(the whole expression is in italic type) 
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(2) 45-ft Ss :0 vei ee H 


(the whole expression is in boldface type) 


(3) 45-ohm I e le Des 
:0 00 e e ee: eo ò. .. o- 


(45 in italic type, ohm in regular type) 


(4) 45-ohm i199 aces E E 
:0 00 e e 99 ee, -.. © 


(45 in italic type, ohm in boldface type) 


d. When a type-form indicator is used with letters, its effectiveness extends only to the letter which follows it. Thus, except 
for regular type, a type-form indicator must be used with each individual letter of a sequence of letters. When a type-form indicator is 
used with numerals only, it is effective until terminated by a space, a numeric indicator, or any non-numeric symbol. When a type-form 
indicator is used with a compound expression, it is effective for the entire compound expression unless terminated by the literary termina- 


tion symbol :: :: (dots 6, 3), or another type-form indicator. 
e 0. 


$33. Use of Type-Form Indicators with Words, Phrases, and Mathematical Statements: 


a. When the ink-print text uses the convention of showing labeled statements such as theorems, definitions, axioms, lemmas, 
etc. in non-regular type form, the body of such an item must be transcribed using the corresponding type-form indicators, but the labels 
themselves must be transcribed as though they were entirely capitalized. If, in the body of the labeled statement, a word or phrase is 
singled out for special attention by using a non-regular type form for the purpose of definition or other elaboration, such a statement 
must also be transcribed using the corresponding type-form indicators. When the passage to be transcribed is entirely of the same non- 
regular type form, it must be preceded by the appropriate opening type-form indicator and followed by the corresponding closing type- 
form indicator. These type-form indicators must be separated from the enclosed material by one space. If material in non-regular type 
other than letters or formulas constituting a mathematical expression is embedded within a larger body of a different non-regular type, 
the embedded material must be transcribed using the appropriate type-form indicators in accordance with the procedure described above. 
If it becomes necessary to use two of these type-form indicators consecutively, they must be unspaced from each other. 


(1) Theorem 15. A triangle is isosceles if its base angles are equal. 


:0 e. ©. 0. e. æ .. e .. |. e e o. .ọ 0. eo 00 0. © :0 e 
I .. ©: -© 99 ©.. :0 e. e. -@ eg e ee oo e e ee o». e e: o. 
:0 e ege 0. -- e. ee -. e -0 o ee: o D .. e. e .. | ©. 

-6 oe, e 00 0. ©. ©. -0 6 ee ee e e. ©. eg e. 00 08 ©. 0. o ‘@ o. 

e. oe: eg: -0 ©. e. o. e D e: 8 e ee 0. ee: :0 -@ 

9 e. e e - 9: "e ee oe e. e o. o. e: se 

0- ee e, o. 0. ` (cc 

-> 00 -. .. @ 00 .. +. +. 

ve ©- 00 5 9- -0 9 -0 ©- 


(in ink print, “Theorem 15” is in boldface type and only the first letter of “Theorem” is capitalized) 


(2) Definition. x + yi — a + bi, if and only if x = a and y = b. 


(in ink print, “Definition” is in boldface type and only its first letter is capitalized) 
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(8) Definition. We say that zo is a zero of order n of the polynomial f(z) if and only if ... 


* 90 ©: 00 -: -0 -- 00 .. .. ee Ow e -0 ©- -@ e- of Wi e. .. >. -0 o. 
59 :0 0. © 0. -0 -0 00 cK .. ». -- 00 -0 e- +. -© ee 9 -@ e. è- . 
. .e e e 0. .0 e 0. .0 MN -0 -- €: .. eb o. ee eo s. @ 
RC s e e: e... e. o. e. 00 eg ee o e. .e 
. >» . e eo e .. e eo e eg e -0 . ee o. 
. e . ee e e oe e. ©- o ee- e ee e. ee 
ee o. o. 00 06 o. eg e. e. © eee: e |. @ ee ee e. 00 o. eg :8 00 
.. :0 -@ e e. . @- ee e ee e N e © -0 0: e e. 
€. e. @- 90 9. e e e ee ee eg N KA 0. ©: e. ee WM 
:0 
e. e. e: | :0 e: 


(in ink print, “Definition” is in boldface type and only its first letter is capitalized) 


(4) Definition. A set which can be put into one-to-one correspondence with the natural numbers is called a countable set. 


ee e ee . ee e e :0 9- -@ e ee ee oe. e 
e e o. ee © -o eg ©. -o eg * . . e, 
e e 9 . o. o ee e o o. ++ AN o o e ee e 
EJ ee o ee 0. ©: ©: @ :6 00 ©: 00 eg e. :0 
e eo e e. e e e 9 © ee e: e: . e. e ee e 
e o se 0 ee e e. ee o o e: e e. e e o o ee eo 
ee e :0 0- ©: è e. ee @- 0. e ee o o o ee e e. e ee o 
o ee .. ee e Ç ec se ee e o o e. e .. 
o e- eg o. . o ee o. -e e o e. e |. 
-> ee 0 -0 0. -0 -e 0. © .. o 8 +. 
.. ee -9 oe ., cc e. oe. -@ 00 eg O c or or onn en 
9 0. -@ 59 @ +> 00 e. -- © -@ 9 9 0. -0 -0 @: 


(in ink print, “Definition” is italicized and only its first letter is capitalized) 


b. Subject to the provisions of $34, when the ink-print text shows a boldface word or phrase within an unlabeled item, or when 
it shows an italicized phrase which either begins or ends with a mathematical expression, the appropriate type-form indicators must be 
used according to the rules in a above. When the ink print shows an italicized word or an italicized phrase which both begins and ends 


with a word, the rules of English Braille concerning italics must be observed. However, this does not apply to a compound expression (see 
832c). 


(1) L.C.D. stands for Least Common Denominator. 





"9 ` 99 cc eg e. eo e ee LU se 1 WM c+ ee 00 ©: 00 
| t: @ ee . ee e 00 e. e. ee e 9 @ c oe ee otf t s n T1 
1 >. 0 e e |. e -- o o ee o. ee ee e. :0 0- + ©.: :0 00 0. 0. €: 
| ee o ee e ee e .. ©- D . eh de. 

U LA WA) e. ee -O 00 o6 . ANE 
KM ev. 0. @ o 9e: e. 6 o e. e 
| (2) The angle AOB is said to have a vertex O. 
:0 e -0 09. 00 eg o e. e: o. N o o e o. eg se 1 Oo. 
ee e. se -0 eoe o o t e o o o o. o ee ee N 
ee e e 00 .. Or .. e: e 0o. .e e e. e. +. 
ee ee, ee e, .e .. 
o ee 0. e -- e o -0 eg oe 
ee 9.00. .. 0.0 L ee WI . WM . € 
(8) G.C.M. stands for greatest common multiple. 
Y or cui uei e se e 66 e ee ©: oe, o | ++ 99 @ 00 
00 se .. @@ +: . 00 e 9.: ©- ee ee e. oo e c pa ES WE 8 
© © ++ -$ 4 WA? e. eoe oè- ee :0 ++ 9 @ t Or :0 99 0. €. 0. 
o ee o. © € e 0090 o. oss 
i WI ee o. ©. ©. e oo 
e e. eege, 0. .. 6. 0. -. -0 
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(4) The ordinary operations of addition and multiplication are associative in the set of real numbers. 


e - H ese ee -- -0 0 ee N ee o -9 -0 LB 
o o eg o o o ee @- ©: -© © @- e, ee MA +e 90 0- ee 
ee o. ©- . o ee o. e oo - ee © e o LW ee ee e. ee o 
5 ©: 00 ê e. © oe o e . e o. e :: e ee e e. o 
e eg 0. e e o. .. e € e e e.: © .. o. ee o 
:0 .... o e. . e eo o ee e ee e .. 
o. e -0 00 ee ee o6 . va o... ee 
ee e. . e ee o ee ee e. ee WM 
(5) Ifaob— boa, then the operation is commutative. 
e... :0 ee D ee, e. e... e. © o. e -e ee e. o. e. es eec 
e.. e. >» 2 Ñ t£: se | De Oro. +. we one e, -. o. 9 9- 00 -. -89 
"9.9 c 5. -0 ee 9 ©- 5.» -9 +s -0 eee: ee e: o: -© -ee- 
-e . 6 -: 00.0. o... e e e. ©- 
e. o Ste SE eie ZEN e? o €. -0 00 
..0 -@ 00 e. 00 e e ee -- e 


$34. Non-Use of Type-Form Indicators: 


a. A type-form indicator must not be used when a letter or a numeral is printed in regular type. 


b. When any material, mathematical or literary, is printed in non-regular type that has no mathematical significance, the 
variant type form must not be represented in the transcription. Frequently, it is the practice to print the letters of all formulas through- 
out a book in italicized type. This practice must not be carried over to the transcription unless the author has specifically distinguished 
between two meanings of the same letter, assigning one meaning to the letter in regular type and another to the letter in italic type. In 
addition, a variant type form is often used, particularly at the lower grade levels, for the sole purpose of attracting the reader's atten- 
tion. Such variant type forms must also not be represented in the transcription. 


$35. Boldface Type: 


a. When certain signs of operation or comparison are printed in boldface type, this Code employs the device of placing dots 
4-5-6 before the corresponding symbol. The specific signs to which this technique applies are listed in appropriate sections throughout 
the Code, and the transcriber must not use this technique with any other sign. When used in this way, dots 4-5-6 must not be regarded 
as the boldface type-form indicator but as an integral part of the symbol to which it belongs. This technique has been used only when 
the distinction between the regular and boldface forms of the same sign has mathematical significance. Dots 4-5-6 are also used as part 
of the technique for representing filled-in shapes (see $108). 


b. Boldface type, used in many texts to identify letters as vectors, must be preserved in the transcription. When both boldface 
type and arrows of uniform construction are used in conjunction to represent vectors, the arrows themselves must be omitted from the 
transcription unless the author calls special attention to them as a notational device, but a transcriber's note must be included indicating 
their presence in the ink print copy. 


RULE VI—PUNCTUATION SIGNS AND SYMBOLS 


Punctuation Indicator 


Punctuation Marks 


Apostrophe : 


Colon 
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E a aa a Ó———— P —— € a i$ 


Comma 
Literary , .: 
Mathematical ; x 
WI 
Dash 
Short — UE. 
ee eg 
Long — ECT NN 
eo eo 00 00 
Ellipsis HA 
e e: © 
Exclamation Point ! Se 
Lé 
Hyphen - SS 
ee 
Period oe 
-9 
Question Mark ? Gë 
ee 
Quotation Marks 
Left inner $ P 
e. ee 
Left outer s P 
ee 
Right inner l d Wei 
ee e 
Right outer " WR 
ee 
Semicolon ; 2 
e . 


$36. Modes of Punctuation: Since numerals are represented by symbols in the lower part of the cell, and since these symbols also 
serve as punctuation marks, it is necessary to formulate rules concerning punctuation so that the meanings of such symbols are unam- 
biguous. This Code employs two modes of punctuation — mathematical and literary. 


$37. Use of the Punctuation Indicator: Subject to the provisions of $38, the punctuation indicator must be used before a pune- 


tuation mark and after any symbol of the type listed below. In all these circumstances, the mode of punctuation is considered to be 
mathematical. 


i. After any braille indicator. 
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(2) velocity. "ef fee: Ze 77 ef ei "e 0. Ze Bi E 90 
> 00 ++ 0: @- -+ ++ e- 90 -0 -@ -@ -@ -@ 
(bar over “velocity”) 
ii. After any numeric symbol written as in the Nemeth Code. 
a) o. Te og 
00 00 -0 e 
(2) "49" HE TIE ae 
ee eg ee -0 00 
iii, After a Roman numeral, 
(1) I II, IL ec etek. WE TIN cas uh DR RU aa 
9 © c: -0 e -@ +s «+ wë 9 9 ++ «+. ». 0 -0 


iv. After a dash or ellipsis, when these occur in a mathematical context. When the nature of the context is in doubt, the 
punctuation indicator must be used. 


(1) 24-6 —. Se osteo ee: ‘See. MEUS AT IE ee 
ee e, e o 0- 00 0. eg 00 00 00 ege -0 -0 
(2) 13... . iei ul TR 2 Wi. Is e eB 
eo -. -0 ee .-. -@ e: ©: © -© -9 
v. After any reference symbol. 
(1) noter. D Ze ai Ze 12 5 58 oe 
e: o: @ .. ++ 00 -@ -@ 
vi. After the general omission symbol. 
0) 5x3=?2. gree Le Ore eom $e "E oo 
ee e o .. e o. ee e -@ 
vii. After a “single letter.” 
(1) a, b, c. Gee. dee c T be 
e -0 9 «+ -0 c WI 


viii. After a sequence of more than one letter in which each letter has a separate identity, provided that such a sequence is 
not an abbreviation. 


(1) A ABC. ee 


ix. After ordinal, plural, or possessive endings which are joined to numerals, letters, or other mathematical expressions. 


(1) ist, 2nd, 3rd, 4th. 


|. e -0 KR e. ee eg :0 ee * e ee WM e 
2I. 0 e. e. Ç e. | -@ :0 eo 00 e S © eo 00. 00 e eg 
ee e: ©: -© ee e o ee + c9 ee o WM 





(2) 


X 


(1) 


xi. 


(1) 


xii. 


(1) 


xiii. 


(1) 


(2) 


(3) 
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X’s, Y’s, and Z’s. 

oe es @@ © +s -Q >- 55 90 © ++ -@ es ee co. 0: 9 0 9 9 oe 
"oo -0 ee 0» +. e 95.9. 9 >. e: o -9 © - ©- -O 90 
-9 -@ 00 :0 9. 0. e :0 :*9 ep © 09: 0. e ee -> -@ 00 e 0: 0. -9 -0 


After any word or abbreviation which is not on the base line, if the punctuation which follows is on the base line. 


18, ven 2e e: ed ce e "u Q Cu e... 
00 -. ++ 9 0. -- 00 ++ O6. -@ -@ 
After any modified expression. 
x oe ees os 
ee .e -0 -@ 
After the radical symbol. 
*4/ ” means “square root.” 
.. 0 -0 +. ee -- 00 -0 * 59 00 9. -0 ©- . c -> 
©: -@ © -0 e WB: -0 0- 0. ©: 00 .. -0 -@ ee € -0 00 eg e 
. ee 0. .0 00 o. ++ 0. e. 00 o: @ 00 e, -.- * €: 0. -0 eg 
After any symbol of shape or shape modification, operation, or comparison. 
“O+0 =A” $95 20, 00-09 e: as 
ee e -@ 00 e :0 0. :0 0. -© eg 
The “+” is used for addition. 
D? | 59 -. 9 -0 o- -0 eo ee @ .. «9 +s 00 ec 
9 e: -. -0 -0 e- e. .. 0. 9- ee ' 99 9: -© -0 00 
:0 e. 00 006 -o 00 + 0- eo o. e ee 589 9 0. +o 
Real numbers may be compared by “<”, “=”, or “>” 
9 .. $c ee e. eo o. 04M e ee o ee Mi ** 00 -@ 906 e: eg see Be ® se 
e ee 0: 0- 5. ©- 00 ©- .. oe 9 o. m 59 ©- o. -0 095 :0 0 
0 0. ++ 0- 0. 00 e, H WH e: . ee o. ee 0. è. WI sr 00 ee * ©- 0 00 
09 9. së es oe e: e. .: @ >; o oe 
0. +e 5. -9 -0 H -@ 00 @- ++ MA -6 00 
ee . 9. -> 99 o e: e. eo .0 -. +0 00 e 


After any symbol of grouping whether brailled or drawn in. 


("8"). $e "Bo Be .8 12 99 .9 oe 
00 -0 060 00 006 -0 00 ep e e 
(LCD). LE, 20 10 oe € ee 
; ee e e e, -- ee -@ e 





Rule VI—-§37xv-§38iii 45 





xv. After any abbreviated function name or unabbreviated function name, provided that the latter occurs in a mathemat- 


ical context. 


(1) “sin” and “cos” are circular functions. 


did o e ee e ee :: 00 0. -@ -0 o... ee @e- 00 9. @ e 
e. e. e H . -0 e: @- «+ -© 0. © -0 e .e ee .. se e 
ee o e. o ee ee eo -- e. e. -@ eg e ss e. ee e o 
00 e. 00 060 -- 06 e -- 
e. ++ 9 ++ -© -@ @: 00 
- 00 0: .. -0 0. 0. -0 


xvi. After any of the miscellaneous symbols of Rule XXII. 
(1) 100%. ite te a 


xvii. After a comma, hyphen, or dash, provided that if these were removed and the space which they occupy were not pres- 
ent, one of the conditions i-xvi would apply. 


a) Di 18 18 15 5» 16 
ee ee e -@ eg 
(2) (—"1") $4. T m eee 
ee ee oo e oo eg * eg eg 


$38. Non-Use of the Punctuation Indicator: It must not be assumed that because a punctuation mark occurs that the punctua- 


tion indicator must be used. The punctuation indicator must not be used under any of the circumstances listed below. In all these cir- 
cumstances, the mode of punctuation is considered to be literary. 


i. At the beginning of a braille line or after a space. 


(1) “24 is a two-digit numeral.” 





hor... | -0 e. :0 -@ 090. -- 00 -0 00 -@ -0 ee 0- 00 00 a, e, ++ +. 
e. oe, ee e... WW 006 e9 -o .. -9 0o. 906 e, 0. -6 -- ++ 99 +: © 08 e 
00 00 e, e (9 e: -© 0. 00 +. +. +. ++. 0» 09. eo 0: -0 ++ @ -0 00 
(2) '49 "Zen le 
0. 00 e o- 
- 
ii. After any numeric symbol written as in English Braille. 
(1). Copyright 1970. 11 fa $" PE a fe 089 7. £^ 8S 99 es 
g 9 5. 9. ©. 00 .. ©: 00 »» ++ ++ 9» 
(item on a title page) 
iii. After a dash or ellipsis, when these occur in a literary context. 
(1) The four fundamental operations are , —, ——-, and ——. 
o ee o. ee e ee eg e WM ee . ee eg ee . . o Si. |o 
e. o ee e. OI *@ 0.0 e ee ee -. -0 o- -e -0 .o eas se T 
o. ee WI ee o. 9 0 :0 e e, 0. O. +. ee eo 00 00 -- 
ee 
.. .. .. E oe ss ss .. |e e. .. s. >»: 5 00 
00 00 00 00 +. 00 eo 00 00 -- ee ee 00 00 00 e 
(2) five and three are .... seu 0 EE 2 le eee je s vu TANTI BE 
e .. 00 >- ee 99: 5: .. e- «> e: ©: 0. 0 
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nl € ————ÓÀ———ÁÀÜ—À 


iv. After a word or abbreviation provided that the punctuation is at the same level as that word or abbreviation. 


(1) 
(2) 
(3) 
(4) 


(5) 


(6) 
(7) 
(8) 
(9) 
| (10) 
| (11) 


(12) 


v. 


(1) 








vi. 


(1) 


(2) 


ez. Se ee 88 os 
e -0 ee 9 
p. 27. 2 ee "Zo ee (Z aé 
e: -e 00 o. oo -0 e 
LCD. O E ao 
> -0 ©- H HM 
mi./min. 9$ ve iet Tt tto oe 
o. :0 -0 ê e. ++ e. -0 
{Wed., Thurs., Fri.) 
:0 0: ++ c9 99 -- ee e e. o .. .. 66 e, -0 -: © -@ 
se 00 +--+ 00 0. 00 e se e . ee 0. 00 o6: o ee o ee - e 
-e 00 -0 e e e -++ :0 -0 00 0. ©- Æ.. o o. :0 -@ 00 
Areg. poiygon $* e$ e Ze fe So oo ioe o. 79 Ek 
-@ 0: -@ ©- M :0 0. © o ee -. o. 
2 quarts. "e 83.2: 53 68 of oe 
eee e. ee o ©. ©- -@ 
(“three”) Ze "Bo 79 $e fe ^e e ei 
ee -0 00 e e, -. ee eg 
5-cent. 18 9. 1: EE 6. ai oo 
ee e. eo -- e ©: -0 
x-intercept. E O ao o6 
-9 00 00 e, 0. o H e e: -. 
ł-off. *$ 6 fe TIN $^ ag 
© 0. © ee 00 00 -. -0 
rate X time. $e *: os Ze :* *: os oto 5, os 
e: TR bo 9 9. o. .0 
After any unabbreviated function name which occurs in a literary context. 
The principal trigonometric functions are “sine”, “tangent”, and “secant”. 
e ee oe ee e eoe o o. :0 e, + 00 0. 060 0. 060 o. -9 ©. o. eo 
e. eo e... e o. e: 00 00 e, 00 -> e -> ++ -O 00 00 e oe 
e e. CR © .. e: e. e: o: -. e ©. © ê e. e. oe 
00 o. 00 00 -- eg e o o. MA O. +. ss 0 0 ee eo e- H LEI 
0. +. t9 :0 ©: e. e e: e. LA WA ê e. eg 9 00 0. 00 e ©: e: 
** 00 e 59 0. ©: o .. ee e. o ** 00 ee o. ene 0. ee «> ee 
o9 ©. 00 ©: 00 -0 -- - 
e: ©. -. c ee -0 eg 
00 e: ++ +. e ® ee e 
Before a comma, hyphen, dash, or ellipsis. 
0, 1, 2 1959 je eric: iste. 
e. eo e ee :0 ee o- 
Vs, 2's, and 3’s. 
Di -0 > E 1 © ** -9 ee -@ 9 5 +@ -0 es 
-@ 0 :0 o. -> 0. o ++ 0- e. :0 00 © -. ©: -0 00 
ee 8 9 e. e ee . 9 0: ©. e ee ee :0 ©: HA -0 








(3) 


(4) 


(5) 


(10) 


(11) 


vii. 
tuation indicator. 


(1) 


(2) 
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(1), (2), (8). Zoe ei |! $e o. os Ze oo ei E oo 
ee .. eg e ee e ee . ee .: 00 e e 
{pennies, nickels, ..., half-dollars} 
:0 0 ee -- ee ê 9 e 00 e 00 0. 9. @ o H o o o. oo 
++ 00 0. 0. e. oè. ee o :0 0: c: ++ -0 o o o. ee e- e. -. 
:0 00 9. © 4 H e e: e: s+ © e. . e o ee 8. .. ee 
eee: 9 e -0 -0 e e 
H WW L :0 9: ee 
9: © e. o. 0. o. oe 
Transcribed, 1970, by 
: -0 ©: ©: 90 -0 oe e, e 0- og -.. -0 ©: .-6 99 ae -- e. oo 
+: 00 00 -- :0 9: -. 90 9. 090: @- © :0 ++ ©: 00 00 e e. -@ 
-0 0. 0. 9: 9- 5 A v» ee -- S. .. ** 00 
(item on a title page) 
xy-coordinates. es em. BEE O a od 
ee eo. e. e. e e. 9 N e: e. -@ 
Exercises 30-40. 5: € 99 es ee e 0 E $ 6 | ee 9 eae 
e -- 00 - oes 0 e- 00 -- 006 00 ée 00 oe e 
1-, 2-, and 3-dimensional spaces. 
.. -- . .. -. 66 -6 0. 00 -@ 00 e ee ©. 0. e oo o. ege, -@ >: 
90: ee +. -8 0: -. +. e- -0 eg * -@@ oe ERE" o. e e- 59 0 ee 
ee -: 00 e ee 0. 00 e eo ee -+ 00 > o. o -@ è- o. e o. ee ...0 MI 
One-, two-, three-dimensional spaces. 
e .9 c :0 :0 0. +s +. ee o 0. @- ee o. eg -> 00 e, ©- 
:0 -0 -: 0 e oò o .. ©- eo 00 -© -@ -. -0 0: «++ 0. -> 0 + e. 
o -. ©. ee e. .e 0. 00 +. :0 0: ++ «+ 00 ++ ++ @+ -0 -@ 9 o. 
oe... è ee e. e H 
e. o. :0 0 ee 
o e: ^" 9 «6 
65—75 R 9b o. l S oo o: 
ee 0. -0 00 90 00 00 e 
Use only 0's and 1's—use the binary system. 
. ©- WH 0. eo e: e. H WA WI LEI LR LR o t9 :0 0- :0 
se oes @ © 9c e -@ -@ © -@ e. .. :0 9: e -- de NN a "e o. 
-> 00 0. +. ©: ©: ©: e. oo oo e o e. ee ee .. e e, e 00 00 00 e, -- ee 
e 7+ »9 00 e. 0.0. e 0 ee -- 
©. .9 .e -© e. .@ -- ee 
e: ©. eg e ee o. e: :@ 
Before any except the first punctuation mark in a sequence of punctuation marks which requires the use of the punc- 


Probability—“0”. 


0.” Wi Sé 


839. Plural and Possessive Endings: The apostrophe-s combination may be joined to numerals, letters, and other mathematical 


expressions to form their plurals or possessives. 


When, in ink print, the apostrophe has been omitted, it likewise must be omitted in the 


transcription. The choice between the singular and plural form of a word is sometimes shown by enclosing an “s” within parentheses. 


(1) 


0’s. e ve 
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t —"————  —— —ÀÁ————— M—Ác!cr——— Á o  am————): u aw. —————————————— 


(2) A's, B's, and C's. 


oe Bc -0 e. .. .. Be © >- -9 oc ee ++ +s 90 -0 T -@ ».. 
e: 0 -* 0: +. 9 +s 0: -0 .- 9. +. Ñ ®© 0. 9 e- -@ ee 
9 9 5 0 0: 0. -0 959 :: -© 9. 0: -@ ee | 9 -- -0 © e- © -@ 
(8) 1s, 28, and 8s. bee EP D E ES t rer 
eo - e: e ee 8 e: -© ee eo -- GA © 
(4) Ys PEIPER 4 E IL 
99 «9 ++ 09 0 9 99 © 
(the plural of x with a superscribed tilde) 
(5) xs S oe. et 
90 -© e e, ©- 
(the plural of x with a superscribed horizontal bar) 
(6) 4 1and2 A A AE 
:0 -0 ©- o. .. ee 00 e. 
(T) A ABC and DEF dE 5° a See | 2e E ee E E 
:0 0. 9 o +. e. e. ee 0 .. e e. 
(8) xs LOT EN 
ep, ©. .9 9. 0. 
(the plural of x squared) 
(9) en OS ce. e. e 
c5. ++ 9 0. ©- 
(the plural of c sub i) 
(10) The cn, C2'8, ..., C,'8. 
|. 00 -- -@ ++ 9 cc ee -. © .. -o DÉI ee ee -© -- -0 .9 +. 
e 0. oe ©: 9 5 0. +. 9 -0 +s 0. "m H e -o -© -: 0. -0 00 
e 00 se .. 5.9 9: 0. -0 í ©. 9 0- @ -0 e, ©. 6 e 09 0: 0 95 0. 09 -@ 


(the plurals of c sub 1, c sub 2, ..., c sub n) 


(11) principle (s) 


840. Colon: It must not be assumed that the colon must be followed by a space as is generally the case in English Braille. 


(1) 8:80 S ee 08 oo 2 oo le 
9. -. . * ee ee 
(2) £:(x, y) ja 99 e ee ne QU i ZS es 
95 © ++ 00 00 -0 ee oo 


$41. Comma: 


a. When a comma is used as a mark of punctuation in a situation in which the mode of punctuation is mathematical, the comma 
is referred to as the mathematical comma. Otherwise, the literary comma must be used. 


(1) 1, 8, 5, and 7. so $ ee IHE L 3 ee Zoe 
ee o ee .. e ee o o ee 90 eo 0 e 
(2) “x, y" ‘cae Ls else. 9 Le 
ee o. ee e. o eo o oo 
(3) 8"; E : 
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(4) 4-, 5-, and 6-sided polygons. 


x N E ee ee cs s»: ef > ee ee 00 o. ©- 606 060 0. OO e -- 
e 99 -. >. w% a... ee e- -0 086 -- oe. ©: -0 ©- e- -@ . 9 op -© -@e 00 
ee e 00 e ee -o eoe e ee 00 e 00 @- ++ ++ o 0. ©: 0. 00 -. 0. ©.: ©: ge 


(no space after comma in ink print; in braille, space required after a comma used as a punctuation mark) 


(5) 4-sided, 5-sided, and 6-sided polygons. 
"ge 


:0 -© 00 00 .- ©.. .. :0 -0 00 00 -- ee 
* 5.9.0: . .. ©: - 0 ©- . 


"Zoe ef e e e. e e |. ep ef wf ^$ $. 
00 e 00 e, -+ 90 -> 900. e o ee 00 0- 00 ê: ss -9 
ee o o ee 00 9. oe e. 
So 6). on em Tt eter en ne 
(6) ie. ER uo To ve 6. 
5.» o: Æ- 
(7) (xy) $e 7* Zi *$ es 
ee og e ee e. 
(8)  (-3,2) Se Sens: gies 
ee e .. -9 e. eo 


(no space after comma in ink print; in braille, space required after a comma used as a punctuation mark) 


b. No space must be left after the comma which is used as a numeric symbol except for the purpose of achieving alignment. 


(1) 1,000,000 pee ur Dee c. ve ee 
00 -- -@ 00 00 00 e 00 00 ee 
(2) 947, 147, 592 
Millions Thousands Ones or Units 
SÉ AE eg më . € 
8 :0 00 00 o 90 ee -. o ee 
ee e. o ee e. :0 90 e ee e 
ee e e e. 9 0 ee e eo e. o. oo e. e. o e o. o ee e WI 
. ©. €. o. -0 ee: 2717 D e ee e ee "2 ee o. 
@@-:: e o 0 e. oe: e e ee ee e e e. e o o. :0 00 o: e: e. 


$42. Dash (Long): The long dash must be preceded and followed by a space. However, no space may be left between the long 
dash and any of the items listed below, provided these items apply to the long dash. 


i. Symbols of punctuation other than the hyphen. 
ii. Braille indicators. 
iii, Symbols of grouping. 


iv. The symbols for decimal, dollars, cents, percent, pounds (sterling), and primes. 


(1) The opposite of —— is multiplication. 
DI e. eo 00 0. -> -@ -© @: e. n .. +. :0 -@ 
...0. :0 0: 0: -0 0. 0. e -0 ee e. so ss n n . @ 
:0 00 0: 0: e, 0. ©- s @ es ee ee 00 eg eg e- 
ee e, ©: .0 -0 00 90. o e. ee .- 
rr oss ©: 00 0- 0- >: e :0 00 
0. 00 ©.: e. ^ ©- 0. e o: -0 
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(2) 5-—=3 "Ze SE E SE 18 ee 
ee .. eg ee oe 40 eg -© @- ee -- 
(the minus is not one of the listed items) 


(8) The opposite of addition is ———. 


Di €: 00 00 e, -0 .0 -0 9» e- .. oe -> -- 90 '9 -0 
e @ -@ 6: 9- -0 9- 0: 00 e ee e 00 e- -© -@ e. ©. co e. s.e 5 00 
:0 99 e. e. @ 0. 0. .. O» +. ee MA WA WH e. oo 00 00 eg -o 
(4 — 2 X. pA CIN T cke, je SS el Qe. 
15 = 3 -© 00 eo 00 oo e. -- -0 00 -<+ e: -0 0. è 66 


(the opening fraction indicator applies to the dash; the fraction line is not one of the listed items) 


5 —, 4, 6, 8, —— ie hor oom onn .. .. SEL rE "> Be eiee ta 
uak o REG go y o NOS yuu 


(the opening and closing grouping symbols apply to their respective dashes) 
(6) $2 + $8 = $—— 2e RN we dos EE AN TRE LEE E 
9 © 99 c @ e -0 ©- ++ 6. 006 00 00 00 
(the dollar sign applies to the dash) 
(7) 24 + 8¢ = —¢ HESS E as ue 


(the cent sign applies to the dash) 





(8) 2% + 3% = % CR, m T bd i S d 
90 e, .. 900 00 -- ++ oo :0 0. ee eo 00 00 .-. 00 
(the percent sign applies to the dash) 


(9) £2 + £8 = £—— O O Se om d ae tiie enh te 
13518: 8.99... x e ©. - ©. ee ee 00 ep 


(the pound (sterling) sign applies to the dash) 


(10) A 3-ounce and a 5-ounce weight can be replaced by a —— -ounce weight. 
o. e. ©: 00 ep e ee 9: cxx e. ee ege o e. e . e. -0 #6 oe 
oe o. eo ee e .. e. e oe |' 9: ee e, o oe ee o. ee se e: 
e > ee ee e e .. ee -- ee e ee o... .. o "e 0. o. 
0. ee o e. ee eg "9 e. ee ee e 9 0 e e e... 
ee 9 e oe . -@ sa oe ae oe oe oe e "e we . ee E 1 e o. ee ee 
9 o 8 ee :- ee 00 00 eg ee e 0. +. +. ®© o: 9 @ © 
(11) 4% = — 18 ee Ze me e Ihi ie e di 
00 e, ee 9 9: :0 ++ 00 00 00 00 
(the decimal point applies to the dash) 
(12) 12’ = —" je e 2 EM E Wu ERE A 
90 -- e. e. o ê: 00 00 00 00 e, oe: 


(the double prime applies to the dash) 


843. Ellipsis: 


8. Any dot or series of dots in print which represents an omitted term, entry, or line is an ellipsis. It must be represented in 
braille by a minimum of three dots. 


Q0) 1,8,5,..., 15. aces 3877 SEQ Mo: 282240756 se 
ee -. o ee -. o ee -o e 0. 0: 0. -0 ee -. -© -@ o 
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(2) Mary, Sally, .... A d E ign ta ee: oe 
. 9 o eo .. :0 9 9 eg e o o . 
(3) a, ar, art .... aer e ee ee "eer eo. S eee. 
e :0 e e. ++ H o e. e o :0 -@ 
(4) B11 812. +++ Ain 
a21 Ban ... Ban 
ani Ban ... Sun 
95-09: 0. ee occ e. c. ae oe ae ae ©. ++ «s+ 00 -+ 0 ++ -0 
5 40 -- $9. ©- .. 0. ©- e ae o on n 5.0 ©- -© -@ «++ -. 600 
o ee ka o e o o WI e. c o. oo 
. e. ê e. e. ++ 00 .. -@ 
oe . o e: e oe e è- o. -. ee 
o ee e e. e o . o oe ee: e ve e ee 
e e. .. D? - 6 
ee e e ee 
o ee o e. o e . o o e e. © e. e. e e o o . o o .. o. eo 
e e. e ee o e 90 e. ó e es E e. oc 
| ese $7 ËM e 0. ê e.. o 1. 6 ee 
| b. The ellipsis is subject to the same spacing rules as the long dash. See §42. 
, (x yi $9 s. RR E noe K E 
l e. oo o0 oo e. ©. o. -@© -6 
| (the period applies to the ellipsis) 
| (2) 1, 3, 5,..., 15. 20 ee $5 SS 09. Sento pete tea. ave 10 0-99 we 
] ee .. -@ ee -@ ee e e e: ©. ©. e ee -. © -0 -0 
i (the comma applies to the ellipsis) 
(3) p; ... p. S O DEPORTE UP EDEN: 20-6 06 1:5 neko ee 
0 . -6 9 >> o. 0: e. ê. e. © @ -. -@ .. -0 0 
; (the base-line indicator applies to the ellipsis) 
i (4) (...,-1,0,1,...) Sea ae E ilo Sead SC See ei ss E e 
ee 0- 0. ©: e ee -. -0 ee -0 se -0 0. 0. ©- eg 
(the opening and closing grouping symbols apply to their respective ellipses) 
(5) 126 + 144 =...¿ MS Sites A tO. AE ds Le Bar e ee 
ee .. o. .. ..00 .. -0 ++. oe 9 ©- e: ©: @ ee +. 


(the cent sign applies to the ellipsis) 


844. Exclamation Point: The exclamation point is represented by the same sign of ink print as the factorial sign. The context is 
usually sufficiently clear in regard to this distinction so that the possibility of doubt in choosing the proper symbol is small. 


§45. Hyphen: The hyphen is represented by the same sign of ink print as the minus sign. Since the corresponding braille sym- 
bols also coincide, a minimum of decision-making in this regard is required of the transcriber. A space must be left between a hyphen 
and an adjacent dash. 





52 Rule VII—$846-847 





RULE VII—REFERENCE SIGNS AND SYMBOLS 


General Reference Indicator oy Se 
e 9 
Asterisk T 2. 
e 00 
Dagger 
Single t e 
-@ -0 
Double t $-. 9. 
e Al 
Paragraph Mark T Ore: ee 
9 ©- 
Section Mark 
Single § e 
.. -0 0. 
Double 88 BNE ge 1t of 
59 0» ++ 9 0: 
Star * e* e" 
-0 0. 


$46. Reference Signs and Symbols: The reference signs of this section must be represented by the symbols listed above and Eng- 
lish Braille symbols must not be used. Some of these signs are also used as signs of operation and in that case the rules governing signs of 
operation apply (see Rule XIX). When it is certain that a symbol in the above list is to be used for reference purposes, the superscript 
position, if indicated in ink print, must be ignored in the transcription. 


When a reference sign occurs for which no provision exists in this Code, such as darts, pictures, etc., the transcriber must 
devise a suitable symbol with an explanatory transcriber’s note. Whether a reference symbol exists in this Code or has been devised by 
the transcriber, such symbols are subject to the rules for signs and symbols of reference. 


(1) A Cantor* set is... 


+ 0. ‘+ 00 0. 00 ae ©- | WA. :0 0. -0 :0 -0 
De" 55 55 9 00 -0 00 m e. .. 0.0 e. e. .. .. n n 
c 9 5. ©. 0: @ ov: - 00 e. .. e. 9 e: ©. ©- 


(the asterisk is a reference sign, and its superscript position must not be indicated) 


(2) fxg soe cg ss 
.... 00 ee 


(the asterisk is a sign of operation) 


$47. General Reference Indicator: When reference to a footnote is denoted by a numeral, usually in the superscript position, and 
no other reference sign is employed, the general reference indicator immediately followed by the numeral of the printed text must be 
used in the transcription and the numeral must not be represented as being in the superscript position. 


(1) Find the index! of the radical. 


(in ink print, a 1 appears in the superscript position after “index”; it refers to a footnote) 
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848. Spacing with Symbols of Reference: 


a. When a reference sign which calls attention to or introduces a footnote is attached to a word or mathematical expression, the 
reference symbol must follow that word or expression with a space between. If such a reference sign is unattached its position relative 
to its surrounding material must be preserved, and a space must be left on either side of the reference symbol. However, if there is punc- 
tuation which applies to such a reference, no space should be left between the reference symbol and the punctuation mark which applies 
to it. 


(1) *Irrational numbers... 


(in ink print, the asterisk precedes “irrational” and is unspaced from it) 


(2) Irrational* numbers... 


(in ink print, the asterisk follows “irrational” and is unspaced from it) 


(3) * Irrational numbers ... 


:0 -0 "09 ©: ©: ++ 00 ©: 0- eo o. ege eg e 
e» .. ©: 69 90 -> -@ -+ © 95 ++ @ 00 @: NR .. .. 
. 00 9500: 9: -0 0. ++ @ ® 00 9. -- -0 ©- e, © e. 


(in ink print, the asterisk precedes “irrational” and is spaced away from it) 


(4) ... sets.* < le 
: 00 


(in ink print, the asterisk follows the period but the period does not apply to the asterisk) 


(5) ...sets*. vct es oo ves e" O E Ee) 
e: eo. e. o. .. 0. ©- e 90 © -@ 


(in ink print, the asterisk follows “sets” and is unspaced from it; the period applies to the asterisk) 


b. The symbols for the section mark, paragraph mark, general reference indicator, star, asterisk, and dagger, when the aster- 
isk or dagger does not call attention to or introduce a footnote, must be unspaced from the letter or numeral which applies to them. All 
reference symbols, whether or not they call attention to or introduce a footnote, must be spaced away from the words to which they 
apply. 


OI $1, fa Sot e ies Song t 


(2) A Cantor! setis... 


(in ink print, a 1 appears in the superscript position after “Cantor” ; it refers to a footnote) 
(3) "10. A e fe. 8 ve 
- 00 00 .. eg -@ -0 


(asterisk denotes a problem for extra study and is followed by the problem number) 


(4) 1*. 1. d E 
00 -. -. 00 -> -0 


(asterisk denotes a problem for extra study and follows the problem number) 
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(5) 1* II A eis 
ee .. -@ -0 -- eo 


(asterisk denotes a problem for extra study and follows the period; the numeral 1 applies to the asterisk even though 
there is an intervening period) 


(6) * For extra credit. KR SE «nS ee o. fe joo 
«+ 00 :9 00 eee e 5 e. -@ e. - 


(this is a footnote) 


€. The placement and indentation of footnotes are subject to the rules for footnotes in the “Code of Braille Textbook Formats 
and Techniques." 


RULE VIIIL—ABBREVIATIONS 


849. Abbreviations: 


a. Abbreviations must be regarded in a broad sense to include the following items: 
i. Universal literary abbreviations of the type commonly listed in a dictionary. 


(1) 11 AM. P6 e co. 0€ 9 DL e 


o... o ee v. 
ee .. e HOW e 
(2) The year 1 A.D. SE KE, SM EE 25 
e 00 ee -. e. ee .. 29-39 9; 9. es v. 
(8) Lis vs. T E op MA, et weh Cw ae 
ee c: ee ee ee o. a H e o. 
(4) viz. Ss 29 ee oe 
ee ee e 
(5) Ph.D. Dl Dë $e oe s. 79 oe 
:0 0 -> -@ e. 
(6) Oct., Nov., Dec. $5 $a "r^ ee ee e 1 e O2. Q6 0. 2299 $5 te ee 
ee: - e. e ee 06. eo -0 o H e 
(7) Mon. Tues., Wed. 211099 €. 99 5179. 1099 *: E ae d. 35.90 oe qe 
9 0. © e. > . > 0: 00 +--+ ©. e. LA e. e 
(8) 110 W. 110th St. -5 a: e. e oo ee S 9. o. e oe Ze ? oe 
ee .. Ge LA -@ o. ee e oe . € o 
ji. Abbreviations of measurement. 
(1) 1yd. ‘oe: — te ^e eo 
ee +. ee < e 
(2) C. stands for Centigrade i $$ le :* $* e* SS DDOTT e os ef 9e Ze f C9 Ze 
H e e. ee e. ee e e o: DEC se 1 ` 
(3) 980 g. lo e. e $e... 
ee e ee oo H e. 
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(4) 1000 m de e. se s‘ za eg 


e- .. -0 -@ . 
ee - ee Gë eg ee 
(5) 1 light-yr $e E aëäiedéiireit ie 
ee -. 0. ++ -© ©- 00 -0 99 0- 
(6) 28 sq. ft. |» e: 9 e* $9 ce $* 08 se 
oe o. e e e. e "d © © 
(T) 100 mph. 18 aL ee ?* ze 8° es Ze ee 
ee -. 006 oo e: e ©. ps: -© 
(8) 60 mi./hr. "Zeen PAP oe ce ;* Ze Ze eg 
oo e ee e. . -6 :0 0. ++ 0- - 
(9) 6 ft.-Ibs. :$ ee — ET 9. ef v 
ee e s+ 0 o eoe e 0.9 +@ 
iii, Acronyms. 
(1) FORTRAN 1. 986985 6. e 
€. e ee o o. 
(2) ASCAP E € 29 9. $e 
«9 9 5 Se es 5: 9 
iv. Personalor geographic initials. 
(1) Isaw Mr. M. and Mr. N. 
n 9 ©. -0 .. 00... -- .. @@ ++ ee * ee @ +. - @@ e 
.. 0- o. .-. 00 os +e 0 00 ..... T o. “+ «+ 00 00 ** 9 00 
cc e. -. +@ e 9- 0. -@ e ©: -0 eo 9 @- 0. © .e ©: -@ 
(2) G. B. Shaw A se Be, c ae 
o 5 09 e e e o :0 
(3) Washington, D.C. Ae Oe Meee re e eo tero *$ ee os 
"8 -0 :0 00 ge @- ©: o o o WM 
v. Initials of agencies, organizations, etc. 
(1) RCA M ee e te 
9590 @ +e ee 
(2) B.V.D. Dl $^ ee |. 9. oo ^. ^» es 
:0 :: 9.099 © © +: © 
(3) The B & O Railroad. HM 28 SEN A Lë lai AN SE PE E O O 
:0 00 H 4 ee Sege: %0.. 9 e. . e 


vi. Special abbreviations confined to a particular field or even to a particular book. 
(1) led e: ao *$ 

(means “least common denominator") 
(2) L.U.B. 


-6 o: o .o oo ee, e 
(means “least upper bound") 
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(8) SAS HERES S EE e 
-> -@ 0. -. ©- 
(means “side-angle-side”) 
(4) CIPA il]99 097 15 Bee: 
9 09: 9 :0 @: +s 
(means “Closure Property for Addition") 


vii. Abbreviations formed by the use of initial or principal letters of a word, phrase, or name. 


(1) Va. ee Se Ren 


2 jte 
(means “Virginia”) 
D sage ` on ga ge? 
. e 090. +. 0- oe ©- 
(“st.” means “straight”) 
(3) PL/I ange T TE 
6 9 09: 9- -0 0. -@ +. 
(means “Program Language I") 
(4) 1/0 Ce ee EE 
95:9 -: -0 9. -0 -@ @- 
(means “Input-Output”) 


(5) de ja Se 
9 -- 00 -0 +. 
(means “direct current”) 


b. When a letter or sequence of letters does not represent a word or phrase, it must not be considered as an abbreviation and 
must be transcribed according to other rules of this Code. Abbreviated function names, as well as model numbers, serial numbers, etc. 
must also not be considered abbreviations and must be transcribed according to other rules of this Code. When there is doubt as to 
whether or not a construction is an abbreviation, it must be treated as if it were not an abbreviation. 


(1) Vitamin A. kt e o c i. ei MUT B ee 
:0 00 -- @ ++ 0. © 6 e e .e 
(2) Blood types are A, B, AB, and O. 
9 €: ©.: 0. 0.0 :0 eo 00 e, -0 -@ ©. oe en œ .. 9- e: o. 
“+ 0 €: -© -0 -0 eo -o 0. -0 ©- -> -@ 8 se .. e -> @ oe o. 
DI e: e: @ +. e, ee ©; -: ©- TR -0 e e e © :- e. e e LA e 
ee .. e, o 
o. :0 © -@ og 
ee :0 . € H 
(3) sinx 29 ge es ee 
e + L ee 
(4) Serial no. GE96F12. 
. :0 90 -0 0. o- eee: +. e OO sn 00 s ss o ». 90 c D 
+ ©: 00 @- -. œ H o ee se 00 +--+ -0 -@ e ee -: 0. ee e o. ee 
:0 0: :0 ++ ++. 9 o e e MI e o. o o . .. 
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§50. Capitalization with Abbreviations: In an abbreviation, whenever letters are capitalized in ink print, a single letter must be 
preceded by the single capitalization indicator, and a sequence of more than one letter must be preceded by the double capitalization indi- 


cator. 
(1) P.M. i 9 9 t.e 
-0 ©. -@ -0 0. -@ 
(2) EST Dore ee 
9 © e ©. @: 


(means “Eastern Standard Time") 


851. English-Letter Indicator with Abbreviations: 
a. When a period follows an abbreviation, there are four possibilities to consider: 
i. The period applies to the abbreviation but does not end a sentence. 
ii. The period ends a sentence but does not apply to the abbreviation. 
iii, The period both applies to the abbreviation and ends a sentence. 


iv. It is doubtful whether the period applies to the abbreviation. 


In the case of ii, the English-letter indicator must be used or must not be used as if the period were not present. In case iv, 
the period should be considered as applying to the abbreviation and the appropriate rule must then be applied. 


The use or non-use of the English-letter indicator with abbreviations does not depend upon the braille symbols with which the 
abbreviation may happen to be in contact, such as grouping symbols, braille indicators, fraction lines, the hyphen, or the slash. 


b. The English-letter indicator must be used before an abbreviation which consists of one letter or of a combination of letters 


corresponding to a short-form word provided the abbreviation is not followed by à period which applies to it. 
(1) 10g--10g—20g 


(no periods apply to these abbreviations) 


(2) We know 32°F = 0°C. 


59 @ ^9 5. -. e: 09 ss +s 00 ' 0 “@ +. e 
.- @@ -@ “@ ce -@ 00 e, -0 +s +. 9 ex 9 .. .. -@ -0 -0 
9 -@ c 9 ee -. è- -> 0 9 -0 «ce 9 0. ee ee -- 
(the period ends a sentence and does not apply to the abbreviation) 
(3) 1 light-yr e ©: e* 9. ai Je "6 Ze 
ee -> 0. .: +@ 0. 00 e 00 ©: 
(no period applies to “yr” whose letters correspond to a short-form word) 
(4) lat. 30920" N $9520 vee je aec ene t e ws ee 
e: -. e HM eo -: eg, -O :0 ++ 0: 00 OÒ eo -0 è 


(no period applies to the “N”) 
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(5) CI] = 1000 cc oe ee cece: or $ 2 e $e ee 
H -@ :0 0. ee ee ee e. ce .. 
(no period applies to the “1”) 
(6) (m) eo. "^on 
ee -0 e, 0.0 
(the presence of the parentheses has no effect upon the decision that the English-letter indicator must be used) 
(7) Om? = 100 em? e oe f dm ow. e. S e» e e riii E 
e -0 e 0. +> @ 9 0. ee -- 00 00 €. ee Be 
(no period applies to the “m”; the presence of the superscript indicator has no effect upon the decision that the 
English-letter indicator must be used) 
(8 m em 29 79 /98:20/99/99, 05.9 9 00 99 09. 9.00.99 9 
em mm -e -© 0- 0: ++ ©. 00 -. 9 -@ -- @- 0. @: 0. 00 
(no period applies to the “m”; the presence of the fraction indicator and fraction line has no effect upon the decision 
that the English-letter indicator must be used) 
(9) 1/O means "Input/Output." 


(no period applies to either abbreviation; the presence of the slash has no effect upon the decision that the English- 
letter indicator must be used) 


e, The English-letter indicator must not be used. before an abbreviation which consists of one letter or of a combination of let- 
ters corresponding to a short-form word provided the abbreviation is followed by a period which applies to it. The English-letter indi- 
cator must also not be used before an abbreviation whose letters do not correspond to a short-form word. In this case, whether a period 
applies to the abbreviation or not has no effect on the rule for the non-use of the English-letter indicator. 


(1) 


(2) 


(3) 


(4) 


(5) 


100° C. = 212° F. 


e: es - 6 ee, - @@ cc ee e a e -@e- ee 
:0 0. -0 0 -@ -. +. .. +s 00 .. se e ê e. ê e ..-.. D ee 
00 -- 00 00 -- e e H WA 9 0. ee o “+ @ e 6 e. o 
(the periods apply to the abbreviations) 
Does 1 km. = 1000 m.? 
`, ee 0- 0. -€ . ove o. ee .. -0 0. T +... o onn ee .. 
5959-09 0. 9 ©- e. 00 Sé ee. 9 0. -0 -0 -@ “+ 00 ©- 
95:09 c: 9 ee -- e: e. e WAN 90 -. 00 00 eg €. e 00 
(the period applies to the “m”) 
1 lght-yr. > 

ee -. e ^ -9 €. 00 00 0. e 


(the periods apply to the abbreviations; the presence of the fraction indicators and fraction line has no effect upon the 
decision that the English-letter indicator must not be used) 
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(6) 1 km — 1000 m ele: oo Se. um Seo c. eT. Ce SE 
ee -- o. è.: -9 ê: ee .. 00 90 ee 
(the abbreviation “km” does not correspond to a short-form word) 


(7) 100 cm? = ? m? Déeg Sr see ee E > 
ee .. e. eg t @ 9 -. Kb :0 0. ee e. © ++ e 


(the periods apply to the abbreviations) 


§52. Punctuation with Abbreviations: Abbreviations must be punctuated in the literary mode, provided that the punctuation is at 
the same level as that abbreviation. (See $837 and 38.) 


(1) ie, e* oe Ze co o: 
a» 0 es -9 > 
(2) (eg, So. "o ee Qe QU Q ae E MES 
00 -. -© ++ e. e 9. e. ©- e. 
(3) 9 ft? HEP $" e$ ze Ze 
ee o. .. 0. .0 e 


(4) 3 gal. 2 qt, 1 pt. 





T ee ee o ee oe ». -0 > ee -0 +: +. -0 ee -0 
:0 00 900 :. ©: ep @: :0 @- ee 00 eg o: e 0 : 00 00 
.. .. er +. 9 ae ee o. e: © -0 -. ee e. e . 
(Ame. E nde S E PEE UN 
> 0. 9 9. oe ee -> o 0 o o. eo o. o. 
(6) 3 gal, 2 at, 1 pt. 
DN WEE eo @- 0. -. c ee -0 +. o >. ee © -- 
:0 00 00 -. 0. KR :0 0. ee 00. oè: 09 oe. 00 eg 
sa ^ venir Some Cane ee o e: è. -. oe e. e D 
(7) (a. = a.) $e 75. 6e An po 
ee .. -. |. ©. - 0 $0 
(abbreviated form for angle — angle) 
(8) Turn to Chap. IV, (p. 27). 
9 0. o. 00 + .» ©: ©: 00 c: eo 9 e -. @- ee .. -8 »9 -0 + 
- 00 .. 0. ée eo +. ++ ++ €. 00 eo] 8 @ oce ee o. ep :0 e. 00 00 -© ee 
-0 0. 00 0. e. e: -© © ++ e. -0 :0 -@ ++ 00 -@ ee e. e 00 o. 00 eg e -o 
(9) Refer to Vol. I, pp. 30-35. 
^" €9- @ 00 00 ot ee ©: 0: 0. c .. s. -@ MED ee ee .. oe ae e H 
: 00 -@ 0- e. 00 .. e. - * 00 0: HE e. ©. ee e eg e ee ê o. eo 
L 0: ++ se o. -© 00 9: © -9 o o. +. . e o o ee 00 eoe +. e LA 
(10) 60 mph = 88 ft./sec. 
WM a ee ee o: :0 ©.: ML +... 00 -@ -+ Se o ©: eg Ç 
:0 00 D . e. ee D) DÉI 9 0. e: e: ee ee "> sa o -9 ee 
0. o. e. e: @ >: :0 0. ee 0. eg * 0: :0 -@ 0. Oe ee Wl 
853. Contractions in Abbreviations: No contractions may be used in an abbreviation which is in direct contact with any of the 


items in §55a. The abbreviation “in.” or “in” usually meaning "inches" must never be contracted. The “st” contraction may only be used 
for abbreviating “street” or "saint". It must not be used for any other abbreviation, such as “st.” for "straight". 


(1) 15 in. 
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(2) 15-in eS 2:87 Ss 4o 
ee -- -0 00 -. @- 
(3) 23 min. tE 29 e ve 
ee o. -- e, e- -e 
(4) nst. Z's S PES TS L Pig 
-9 e. o. o. D -9 EJ e e. e: 
(5) Read Chap. V. E a eS Pe i ee 29 6 R (0 ee 
ab Wa ek AR 5 9o ©. -© 8 -@ ee |. 
(6) lAriz, Ark., Conn.) 1$ ee 1 €. te 00.0. Nt 1e ggg: ¡so CS on 77 os 
o ee e ©- -. 00. ©.. © ©: e, -0 e © ++ 0 o -o oo 
(T) (Wed., Thurs., Fri.) eee c T F 3 92 9 ee ee eae: Mt et ee) a iae de 
-> 00 5:9 -O -0 ©. 9 -0 00 9- 0. 0 -- 6 >>» ©- »» -0 -0 00 
(8) x-min. je 9 7 5-29 5 ee 
-0 00 00 o. oe, - 
(9) EE Za Dee et 1146 se 2e. fe ff eg 
ee e e: e. e -© o ee e. H ' 
(10) hr. HEP $e $e ee Zeg o SE "a e» os 
60 min. o. -- ++ 0: :0 0. ©. 90 o. 0. .0 00 
(11) 6 min/360 sec 5 ss N ef 75 e - se s 3 NS 
(12) 1 hr VER $e Ze Tee e Kë e 
60 min o - H e. e ee e. e. ee 
(18)  Spart. sum fe ON 75090 9: 9: 509 urs 2$ 29 °. oo 
P UR Qe 15 RO NC OM 18 e. €» e 
(period at the subscript level) 
(14) statvolt-cm/statamp-oersted 
'0 0. 0 © e. e :0 ee eg o 6 WW H ê o. ee e e. o. e ee 
te e 00 . ee t e: oo ee DENG eo 
0. ++ e. eo e, o o. oo e. o... o. oe: e. o e. ee e. e. e o 


$54. Spacing with Abbreviations: 


a. In transcribing abbreviations, the English Braille techniques of transposition (writing an abbreviation in front of its num- 
ber) and condensation (using braille abbreviations shorter than their ink print counterparts) must not be employed. 


(1) Turn to Chap. IV, (p. 27). 


- 0 @ 0. 00 s+ ++ $: ©- 00 c: .. .. 0 Oe e e. ee .. *® >». ee e e: 
+: 00 -. 00 e ee +. se .. ©: 090 NA H RE ee 8: oe :0 0: 00 00 -@ 00 
:0 0. 00 @- 0. 0. -© :0 ++ HA! :0 -@ -: 00 e ee 0. e 00 e. 0600 00 -o -0 
(2) Refer to Vol. II, pp. 30-35. 
-* 0- e- 00 00 oe ê 0: @ >> .. .. -@ -0 >: ee ee .. as m 
: 00 -0 ©: eg ee -- . e + 90 .. .. 0: $e ve o. e. eg o. e. ** 40 0. o. ee 
8 Or se -- ©. -> 00. e, e e. e. o MI . WI ee oo eo WI e. 


b. No space should be left between an abbreviation and its period, if present, and a slash line or any symbol of grouping, 
indicator, punctuation, or fraction line which applies to the abbreviation. A space must also not be left between two compo- 
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nents of an abbreviation when no space appears in ink print. A space must be left on either side of an abbreviation in all other situa- 


tions. 


(1) 


(2) 


(8) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 





60 mph = 88 ft/sec 
28 3c en oo e. | 9: H WEE ee -o -@ -0 -0 0. 00 
-@ ee -0 o 0: 00 .. .. - 6 . 0- o. 00 -0 ©: -@ 
ee 0. eg 0. @ +s -9 è- ee 0. eg e H ê e- +. 
(8 yd)? — 9 yd? $e ee KM E HEM HR 
ee -- 9 .. 00 e ee e: ee +. e. 
60 ft 18 es e o... 
o. ©: ee t 0. -0 
1 hr. DË e: $e 2o oo ee o EE le ee Je 
60 min. HI 0: -0 @ e ee e: © o eg 
reg. polygon $^ ce coso Ze Zi oe $* *. E ‘sss ee 
9 0. ..... e @ 9.00... ee -- 
60 m.p.h. 18 ee le DË oe 0° oo So ee 
ee e. e. e- e ê. e .. -@ 
42 ft. b.m. 13 ee ei $* es oo $: ee °° es 
ee e o9- 9 -9 :0 0. e. 
8 ft. — 1 yd. 3 ee $* o ec dd |. e DS 75 oe 
ee .. e: e e oè- ee ee .. 
Qı = U, — pe. oN ees o e: De. ri So is "e o6 
H WW cc H H eee - ee e. -@ e 
6 yds — 2 ft La "or... 25 14 4 $* es 
ee oe. eo e. ee 00. e o. 
A rectangle h ft long by k ft high. 
9 0. @ 00 ée 0: 00 00 e e: e. ee 0 e. ee e. ee o ee -o 
ve e’ ee 6 e -:-: - ee o WI o ee e. ee e o. ee e :0 e e: eo 
WI @ ee @ +e © e. m o .. 0. 6 .-. ee ee . ©. 
e. -0 o. -- 
ee o o. oo 
9 -0 
4 yd 2 ft 1 in | ee ES 75 "E e S" ee HET once 
ee e ee .. ee o "9 ee .. o. 
N 35° W oe bude 1€ 0 €. E SORS 
o e o ee .. 9 -: -0 9 :0 -@ 
(2x — 8y) mi. $6 40179 2e "e oc o. ec 
00 0- 00 00 .. 00 eg .. . o 


(the closing parenthesis does not apply to the abbreviation; the abbreviation must be preceded by a space) 


ihr “Se: :* $603. Ze Ze 
5: 0: 0. 00 ...0. 


(the closing fraction indicator does not apply to the abbreviation; the abbreviation must be preceded by a space) 
e 00 -. .. 90 


25 Sq. Ft. :e 25 
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RULE IX—CONTRACTIONS AND SHORT-FORM WORDS 


$55. Non-Use of Contractions and Short-Form Words: 


a. Contractions and short-form words must not be used in a word, part of a word, or abbreviation when it is in direct contact 
with any item listed below. They must also not be used before or after the space which immediately precedes or follows a sign of compari- 
Son. In the case where transition to another braille line has been made, contractions must not be used if they could not have been used 
without the transition. In the case of an expression containing a hyphen or dash, only that portion between the hyphen or dash and the 
item with which direct contact is made is subject, to this rule. 


i. Any braille indicator other than capitalization indicators or the italic sign of English Braille. 








(2) 13,55 1978-60 e 9. Seles Ce CB 
00 -- ++ -0 9. ++ C8 . O. 
T7 (2) 4-ampere $ e $2. t. 8. Z, Za Da 
US ee o ee e e, e: Lé 
(8) velocity "ef "e 8: Ce ff ef e$ 79 8: ze SÉ 
vr 00 e: . e ee e .... 
€ Liss nus 
(in ink print, a picture of a church) 
(5) GERT 
^9 > 9.90 9- 0» +> :0 
(6) inchpound? ` on fennst | 
©.: -0 00.0 e ee e . ©: 
(7) distance — rate 9$ 30 2* ee R "0 9* 9. 9.9 9 99 9. ce jer IAS KN 
time 8 ee oe 0: 0. ++ 0: +s -. © o e ee ee o. 
ii. Any numeric symbol written as in the Nemeth Code. 
29 ‘ 
(1) cos [2 Arc csc (- 21 )] 
eo e. -0 :0 @ ++ ++ 9. 0: 00 ee -@ eg 0: ++ 00 +s >». :0 ee +s -0 09:9 -0 
ve -0 ©: 99 0: ++ «++» 900 cc e.» c ee -. - 59 +s 9- 9 9 00 ee 
e e. ee e e L L ee ee ee o e. o. ee eg o. 
iii. The general omission symbol. 
(1) ten ? four — six ec ^. 10.00 67. 6: i ee di ot at. ne 
e. o. eg o. 0... e ee o > o. 
iv. A single letter. 
(1) aarc sin x + b arc tan y 
e: ©: 0. e. H -9 00 ee e 0: 0- o. 09 :0 ©- 00 ee 
.. se @@ +- o: ©. -@ e .. 0. -> 00 »+ ee -. -@ -@ 
9 os o. ++ œ 00 00 -: +. 0. -.. e: ++ e. ee 
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. Y. Any sequence of more than one letter in which each letter has a separate identity. 


(1) xy sine z Oe Maletas te ns =) 
ee 00 e, e 0. -- ee 


vi. Any modifier symbol. 

mm —— uifPDastihhttsS 
vii. The radical symbol. 

(1) four 5.10... 9. @. 33 


viii, Any operation symbol. 





(1) nine — seven — two 9-9 29 99 9. - 29 9. € ^ 09 ee. ee ee ^e 
e - © ee o * 00 + 0- :0 0. o. c o 
(2) ergs/cm? EE, 50-12-00 E 
.. 0: «+ 0. -@ 09: e DEM 
(8) 60 min./hour "Bee o "een ZZ 9e "9 ^. Ze 
00 e. e. 0. e. -© -0 e 9 ee ê 
(4) statvolt-em/statamp-oersted 
ee 0 9 e e. H ee oo e. e. o -0o ê ee ee 9.90 -: e o o. o. eg 
eo o. a ee wa Gee o ee e. H ME eo e 
0 oe. eoe : € o. eg e. ee e L o o LI ee e e. © o 
(5) distance EE 75 " Hh ei s? H 75 re Ze 2 ei Af SS e 3 S : Ze e ei `; 
time 
(6) seven + three Go $0 6 T2 E de "o. o 
.. c ee e. 00 e, .. 
(7) people who travel by bus/people who travel by car 
i ee e: e. :0 0. e 0. 0. ©- o ee e: ©. e 
ER | e 0.00 -. 9. -o ©. e: .. © 
e: :0 0. e. ©. ++ 00 ++ v ee ** 00 ê 
. . eo e, © ee e o. e. o. e. e e. .. © ** 00 o 
0 e. -@ . 9. © WI . e ee ee e. -© è cc e. 
ee o. : 0 e. e ee e è. o ee .. e ee .. e 


ix. Any comparison symbol, even though there is a space between it and the word, part word, or abbreviation. 


(1) 1hour — 60 minutes DITE UC EIC EE (9 989 29. B a t. 99 99 
ee -- ** €: 00 ©- 'e 0. 00 e. e. . 0. ee oe: + 0. 
(2) Let 3x = the larger number 
@- .. -e :0 .. 00 HWH :0 0. 9 ©- -0 00 eg eee ee o LE 
09 -0 e. :0 00 c: LEE ee 00 e ©: -o 01. eg :0 ++ ++ D: eg 
8 0. «+ @ ee .. 00 -9 9- O. se oe e. e. «+ -0 ©. eoe ê . -° 
(3) seven + three = ten 
ee 0 e ee 0 -@ ©: : 0 e ee e € ee 
e e o ee oo e e ee e. o 
e o. e. ee e, -- H . e e e 
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(4) Copy and replace D by = or Æ to make a true sentence. 


(B) Itis a fundamental principle that —'s added to —'s are =. 


* 00 H .0 LR 00 e: 060 006 ©: 6 e: e eee . ee e 000. e -9 . © e 
e. .. e: e. ME eo s. +B > ++ -@ 00 .. © e, eo e, o6. 0. © e ee eo - ee 
-> 00 .. @ s "e ^ 00 e, -> -- 9 @ e o. e. o: -. e. o. e: K s e 

NW WM e e 7: 00 ee ee VW ss o. e. e. e. e €: a 
.. o» WM o ee o. ee e |'9 +s e ee e oe e. ee 
|' e + 0. e e -@ e... H :0 9- e t o... e. 


b. Contractions must not be used in abbreviated function names in any context. In addition, contractions must not be used in 
unabbreviated function names which appear in a mathematical context. In particular, the word “arc” must not be contracted when imme- 
diately preceded or followed by mathematical symbols, whether spaced or unspaced. 


(1) sin x af Af Së » 
e: .. e- ee 
(2) cosh x OOO E en 
e- e. e 66 
(8) sine x + sine y et e co e ee e oer "o Te os 
e .. ©: ee eg e e: .. ee 
(4) cos (are Tan X e) neu noenee sut co ee tt co ks 
t9: © ee e. . ee Li ee ee o o * 9 ^* 00 00 
(5) 2 arcsin x 8-212097 8. 09 6.0 45 eo 
ee oe: e. + ©- ee 
(6) Arc Sine x i eee et ee oe es: S 
9 5 O. € 90: «+ 0» € ee 
(7) Arc ACB is a major arc. 
H o. e. 0 KE) . :0 -0 o ee oe o . @ee -- 
ec. e e e 7 äs P e Tere ef Së 


€. The contractions for to, into, and by must not be used before any of the items listed below. When the contraction for into 
may not be used, the contraction for “in” may nevertheless be used in “into” unless otherwise prohibited. 


i. Before any of the items in a above. 


(1) From a to z. Zë SA es Ce Le fe [8 oe 
9c i. cc e, e. D? c 


(contraction not used according to a(i)) 


(2) From i to i l ee ge e a e SR EH 
cc 9 .. ©. H WU e. e. |' c: ©. ©: 00 :0 -@ 


(contraction not used according to a(i)) 








(8) 


(4) 


(8) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 
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Decompose r3 ABCD into & ABC and DBC. 


eee ee e ee oo 9. -> 9 00 0. o eo 
|. e .- e- -e D Se Zeg 
L ».- 9 . e. e e: o e. e. o o WW +. 
H ee -@ e e. e. “+ 90 ee ** 00 e ee -@:: 
e 2.0. e e ee e P: o D a o . ae . e . ee . e ee 
e: e. e ee: e. e. e. 6 ee o 8 e .. .e .e 
(contraction not used according to a(i)) 
From a tow. Se LE E nM 
ess D e. o- e 9 -0 
(contraction not used according to a(i)) 
From —10 to 10, ;::$* "Zeie die So: le fo 
H +. ee 00 .. ese e. e ee ee 0 e 
(contraction not used according to a(ii)) 
22 x 8 is equal to ? x 11 
9c :5-99 +. e -@ @- ee 0. ©. o 9 ê ee .e 0. -- 
:0 9: @- ++ ++ 00 e.: ©. 09 00 -. e ee e eo .-. ++ @ © 
00 ©: 0. -. e ce .. ©- .. 0: 00 -. © e- o eo -. «@ € 
(contraction not used according to a(iii) ) 
the imaginary part denoted by i — (0, 1) 
LJ 0.000. 00... o. ee ** 00 90 e. 00 e, -0 eg 
6. e: ++ ++ 00:06 -0 :0 |. 0 :0 -© -© -0 00 ©- 
oe .. @: + «+ 0. 0. 00 9 (55 Oe 0: © -@ 
o. ee 9 9 0. n .. .0 
e: -@ o. .. o. ee -0 ++ o. oo 
** 90 o 0. ee oo e .. 90 
(contraction not used according to a(iv)) 
AB is parallel to CD 
90: +. H :0 -0 ee -0 0. e. © e: e. :0 0. ** 00 -. 00 
tot t .. |e .. e. e: © -- e. © -9 ©. ee e OC" 
ve Bee .. ©- 6. ©. ++ e. © 9 e: e. WI “@ ee 
(contraction not used according to a(v)) 
Divide by V3 . 2D Se 8-8: $c 10 A. as ee è oo es E oo 
9 - < ee -. se ae ` ee e . 9 
(contraction not used according to a(vii)) 
From — 10 to +10. T QI 1871 59. "AR t. 027 9259 tates 
"8 ce 00 006 -. eg o. e. o0 -: 00 -0 -o 
(contraction not used according to a(viii)) 
If —'s are divided by —'s, the results are —. 
e eo :9 9 :0 :0 ee ee o... - ee e. o ee e. e 9 ++ 5 @ U :0 
e. C oe D) o. e e 9 0 o. .. + o. -0 9 ++ $9 TR 
e. * :0 9 :0 0 Oo. o jos ee WI ee ee :0 0. ©. e. ee 
0. ©- -0 @ 0. -@ -06 e: 0. ©. 9 0. e -:- 
ee ee, -. e. ee ©- ++ 90 :0 ss +s 9 00 
0. ++ ©. 00 0. 9. ©- e © se 9 0. -0 -@ 


(contraction not used according to a(ix)) 


66 Rule IX —$55cii-viii 





ii. Before any abbreviation which consists of one letter or a combination of letters corresponding to a short-form word. 





(1) Turn to p. 27. 11 es "1 $e PE ok fe SP ee o. ee Zeg 
:0 ©: 99 0. 9: .. e. e. o ee e ee o o 
(2) Convert mm to m. lees: esse st) es te o °° ae 
| H ee o e.: e. o o 8 0. -0 
(3) Convert days to yrs. Dl ee 8: 88 oe B "Sof $7. “So... 
9 :: 00 -@ ©- ss = 0- .. e- ee .. ©. -0 
| 
iii. Before any Roman numeral. 
(1) Chapters I to VII. MURS d OS eee ter E E S e 6. r8 e 
9 -@ ++ 9. 0. -0 © 9 -@ cc e: ©. e -0 00 ++ +. e e 
iv. Before a dash or ellipsis. 
(1) 20 added to equals 30 
9 oe e . ee e ê, CA eee eee e- 00 0. ©. © e. T m 
o 9 .0 ee o. eo .e n 9 90 +. +s e- -> 0.0 o 
ee e ee -> 0 © e. 00 0. 00 oe 0: 00 ++ O o. ee -. eg 
v. Before any reference symbol. 
(1) $25 to 827. ie et oe s. o és cs 3$. 1520 2€ Gee e o6 
se :0 0- 00 oe, -0 e: ©- ss :9 0: 00 9 ee e. e. 
vi. Before a “single letter". 
(1) the imaginary part denoted by i — (0, 1) 
H :0 00 e 060 -. -0 00 + 90 ee e ee e. o 
e: ©: .. LE WI -© Q e. e e e o 
oe e$ ++ ©. ©- 00 m . 
o. . . eo. Or .. oe e. 
e, .e e- oe oe ee .e -. e. eo 
+s 00 UE -0 @- ee eg e * 00 


vii. Before a sequence of more than one letter in which each letter has a separate identity. 


(1) AB is parallel to CD 


. 

e 

o 

o 
o 
e. 
o 
ee 

ee 

KR) 


viii. Before any word, part word, or abbreviation in situations in which contractions are not permitted according to any of 
the other rules of this section. 


(1) people who go by car + people who go by train 
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(2) the number of people who travel by car + the number of people who go by train 


(“by” cannot be contracted before “car” because the ar contraction in “car” cannot be used) 


(8) The area is divided into in? 


ix. Before any modified expression. 


(1) The change from x to y. 

:0 09. 0. 00 og è: ee 00 o. :0 0- ee o: 

.. . + +e 9 909 © e. . 9 . 9 -0 
9 00 | 09-9 +. oe .. ee -0 e. e. ee .. - 

x. Before any abbreviated function name or unabbreviated function name, provided that the latter occurs in a mathematical 


context. 


(1) y is proportional to log x. 


+ 00 H Wl eee: o eo 0- ©: -. 00 © e -0 0 09. @ ee ee -@ -- 
:0 -0 e. e. €. 80 ee e 060 e e 0 ee e. e: -0 ege e 09 00 
:0 00 se ©: e. e. e .. e e: : 0. . e: e e: e: -. ee e e 
xi. Before any grouping symbol. 
(1) From (1) to (5). DlDO$ — $6 ones 9 ce Dee ai Zeg 
o + ee .. eg e: e. ee -0 00 e e 
xii. Before any of the miscellaneous symbols of Rule XXII. 
(1) Change to %. tS. T se ve. me se. ce T 
59 5099 +e oe o. e. * 00 -@ -@ 
(2) Change the money into $10 bills. 
* €: 0. 00 00 ©: »0 ee -. e. eg NL 9* o e oe e. 0 0... e :0 
ee +... :0 ee e e. e 0 -@ -0 :0 00 e e- e: © 0. ©. 0. ©. e. e. 
E ) -9 I e- oe oe ee e: . Oo. ee o. o. o. o ee D o. o o. 9 


d. The st and th contractions must not be used for ordinal endings when these are attached to numerals, letters, or other math- 
ematical expressions. If an ordinal ending is composed of only one letter, follow the ink print. 


(1) 1st, 2nd, 8rd, 4th. 


| .-.e e ee oo |. ee e... .. e 
-6 0: e- eo -e -@ :0 ee 00 © © ee 00 00 e oo 
ee, o. e. o ee o .. .. e ee ee e -e 
(2) ith, jth, kth, ..., (n-1)th. 
e... - -© ee e. ee e- eo H WW e 
e o. oo ee :0 ee 00 oo e .. oo ee ee e o. oo oo eg e oo 
e °. e 2 e. 6 ee, 9 e e. © o D ee e. oo eee e e 
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(8) 2nth :$ e; TE e$ Se 

e@ 0. e. e. . 
(4) ist and 2d. TIE ee 
i ee -- e . ee 060 HA WA 


e. The one-cell whole word alphabet contractions for but, can, ..., you, as and the one-cell lower-sign whole-word contrac- 
tions for be, enough, were, his, in, was, whether capitalized, italicized, or neither, must not be used when these words are in direct con- 
tact with any grouping symbol. The contractions, whole-word or part-word, for and, for, of, the, with, whether capitalized, italicized, or 
neither, must also not be used when in direct contact with any grouping symbol. If any punctuation intervenes between a grouping sym- 
bol and any contraction of the types mentioned above, the rule still applies. When this rule precludes the use of a contraction in one part 
of a word, no part of the word may be contracted. 


(1) (and, in addition) $5 7". 99 99 HA e ea ee ta oe 
00 -. 0: se € o. ve ef ce e e- 00 
(2) (that is) $e e$ Ze ^. oo af ef ei 
ee e oe (J .. 0 ee 
(8) (not-p) $5 76 "$2 24 E ee 


(4) The x (in the example above) represents an integer. 


H ee ee H o eee ee 00 e. ê e. © o Q 
o. e. ee 9 e e.: e .. o. e. oe e ee 
e ee o ee ee e ee ee o o o. tt ee eg 
0. 00 0: ©.: . :0 o e. ee HM ê ee eo . 
ee 0 o ee e 0 e. ee e H © eo -@ 00 00 00 
. 0 € -. 0 ee: e o. e ©: ++ «+ -0 -0 
(5) (of course) $e Iso. Dë $e 90 ef fe ei 
e 9 @ c 59 0: @ -> 
(6) (Formally a polynomial) 
0: ++ 00 0. 0. 060 0. @- O: 009 o. 00 eo. 6. 060 00 0. 00 ee, ©: ée 
00 -- 0: :0 00 e 9. @ -0 ME ©: -0 ©. -@ -@ -@ ++ © ++ O. 00 
ee -0 +: o, o. o. ++ o. @ 0.0 DÉI e. 0- ©. 00 0: 0- 0: ++ ++ €. 00 
(7) (officially withdrawn) $0: 3 00/09 20-99 09 ro a ne do So Era, 
ee o: N e. © ee ee .. 0. .. -0 0: 00 
(8) (“Can you find the answer ?”) 
e: © .. : 00 0- 00 ee ee -. eg :0 ©- 00 e e ae 
90 ee, c... +. o . e. -. -@ LP ++ :0 0: 00 90 0 :0 
00 e eg ©.. ++ 0. ee .. 9* ve ee se ©: 0. e o eo oo ee 
(9) (“in addition, x 4 0") 
e, -@ -. 6 ee e: ++ 9 e 00 cc ee 9 -0 0. WI 
ee ée oe e +> 00 ©. -@ -9 ©- .. oro -9 CRW .. 
ee -0 oo -. e: E o.» 9 -- eg e e è. eo 00 © ep eg 
(10) (“OF course not!”) $e 9 e. fe ff 7* Ze 9o o^ fe DË ^e oe o os 
00 e eg ee N :0 e. cc o o e. ee eg 
(11) (Give the command) Se 26 05 0. re Ch 9e $$ ER 29.9. 99 *$ se 
ee oe es 90 -- ee oe 0- 0. © .. @ ++ 00 


. f. Contractions must not be used when they are likely to be mistaken for mathematical expressions. 


(1) Use the f to find the volume. 
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(2) Can C = 100? S ste Aes SE 19.9. ee Ee 
9 c .. o. -9 .. 9 ©- ee < ee 00 -0 00 
(8) a= b, but b zz c. M SUL. o. $7 46-2 dri ER Deo. 
qus e ©- e. ee o. .. o ee: o 
(4) We see that c = d. tga A o 069.99 24 98 - o. Li. UNS vm ee 
)-:- D e: - e. :. @ |. 
(5) Let this be an angle in standard position. 
E] o . :0 -0 o o o ee e 90 eo 0. e o oo o ee 
se @ o. ee ** 00 00 9 e e. -9 ee 0. o e o. o 
:0 0 o :0 e. e. o e: e. e: e. e. ee e 
ee o. LR WA o 
o... 0 e. -9 o ee 
e .. © se D 09 e. 


("this" is spelled out because in immediately surrounding text in ink print the Greek letter "theta" (9) also appeared) 


856. Use of Contractions and Short-Form Words: Subject to the conditions of 855, the use of contractions and short-form words 
of English Braille must be used. 





(1) 1 light-year EA 9 9^ E, | e . E 

ee e: .. ee ee eg e. 
(2) not-p E A 

©: 00 e oe: 

(8) x-intercept Ge 08 AX EE E 

:0 00 00 ©: e -6 e. e- 
(4) unary, binary, ..., m-ary. A E E $ te ce te 9. S Des 2. 14 2 WE 

00 0. 0. 00 :: se ©- ©. 00 -- e: 0: 0. +. :0 0: 00 0. 906 e 

(5) off sale MUR ee E re eo te. te 

:0 ++ ©. ©- 00 00 00 o. o E 
(6) 9-inch $ y 2 li 

00 0- 00 e, e 

(T) hydrogen-8 $e 75 °S Se ^e 99 9. |. [8 ag 

-. ee e. e :0 ee eo -- 
(8) 360*-interval ; ee oo ee: H e ai 99 9. ^. 9. 

00 .. e. 00 -. -@ -@ ee o. o :0 00 -. © 
(9)  ?-ounce e 

00 eo e ©. V 
(the omission symbol replaces a question mark in ink print) 

(10) (ft.-pound) VEER EM os 

ee .. e -9 00 e e ee 
(11) inch-pound? je Tier tu cU e e io e. 

e: o eg e e. ee e e. 
(2) 60 min./hour [€ e e, e 09 59 .- Be fess G6 

ee e ee e. o e -0 e * 0: 66 e 


(18) (rate) x (time) = (distance) 
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(14) energy — mass x (speed of light)? 
9: 006 0- 60. 00 eg 9 0. ee ©: :0 -> e e, 0- e. ee o. .(. o ©- -.0 © H -0 -0 
:0 -9 -© ee 00 o EDEN . = 0: @ ce -- CO 9 T oe ©. e- ©. eo 00 eg 
ve 0. ++ @ ++ 00 :0 ©: o. -: ©: 9 e eo e o .. e. ee 0. se eo oe o 
(15) (people who travel by car)/(100 children) 
06. 00 e, 0. 00 O e. o o e e, oe, © o o * ee -© -@ e e... e. eg e 
ee o H 9 9 :0 o e. ee 0. -. ee 9 :. :0 00 e ee 9 t.e a 
oo o 0: D: 9 oe ee e e- c o. o ee -- e o. ee ee ee eg > 6 ee 
(16) (Mary, Sally, Jean} .. ee Se, Bor: o, $2: 
o. ee e o e. ee ee :0 00 o > o o. ee 
(17) (Wed. Thurs.) A e» 9 SR E Seo) ee LR 5 
-9 00 e. LA WA 06 -© 000 e WI o oo 
(18) The hypothesis about ab is untenable. 
H e. 00 00 8. -@ -O -0 e e: e se © o o o ee e o NL »e 
se @ ee -0 0- :0 e, 0: e o9: es 0 HM o e o ae os . e :0 00 
€ ee ' 00 0. ©- 06 e, +: $ Wl o e? e: e e. LUCA 
(19) The abbreviation for “sine” is “sin.” 
e. e e. 9 o €. .. ee ee e. o .. e e. e e. eo e .. 
se 1 e ee o .. ee e o e. e .e o e. o o o "0 -0 00 -0 
:0 00 e o: ee -@¢@ ee ee o o * 00 e ee e e: «0 ê ee 
(20) Turn to p. 92. "af Ze 8) 3$. «s "Zoe Zeg 
:0 0 ee 9 o e: è o. o ee e o NM 
RULE X—OMISSIONS 
General Omission Symbol H4 g 


857. Omissions: A large number of signs are employed in ink print to denote omitted mathematical or literary material. When a 
question mark, either by itself or in combination with hyphens or dashes, or a blank space is employed in ink print to denote omission, the 
general omission symbol must be used in the transcription. The number of general omission symbols to be used must be the same as the 
omission signs in ink print. When a dash is used to denote omission in ink print, the long dash must be used in the transcription. If an 
omission sign is used in ink print for which this Code provides no representation, this sign may be represented by drawing it in, or the 
transcriber may devise a braille symbol to represent it. In all other cases, the omission symbol! which is used must correspond to the 
sign which appears in ink print. All of these rules apply unless work is spatially arranged for computation, in which case see $58. 


(1) 


(2) 


(3) 


(4) 


(5) 


(n: = 27 Ze ei Ze 557 (Ze eg 
ee eo eg e e. ee o ee 
(question mark occurs in ink print) 
92 in. = ? ft. ? in. ER rei ef *$ e See HH - de ee $e 2 19 os 
00 o. e: 9 9 8 0. ee 9 -0 ee . e e. 
(question mark occurs in ink print) 
CABRA CICR e 
ee 00 -. .0 @: ee 00 .. -o 


(question mark occurs in ink print) 


2+ ?=10 He it -5 a: e 
0. ee eg NW ee ee 


(question mark occurs in ink print) 


T— ? =5 -e «+ 00 9 ©- " <> 
0 00 -- 00 D -> 0. 
ee eoe ep oo :0 0. ee e 


(a dash occurs beneath a question mark in ink print) 
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(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


9—5 = -?- RU ge ee e 
ee e. 00 e 9 9: ee 


(a question mark is preceded and followed by a hyphen in ink print) 


(65, )+( ,15) = (7, 18) 
o. .. eo -0 -© 0. 00 -- .. >. e 1 9 9- o. 
ee e, -- 00 00 .: 09 00 -.- 0. 0. eg ss er ee 
ee -© -0 ee 00 00 006 006 e ** -© 00 e € ee 
(blank spaces occur in ink print) 
5x25 = ee i e ve ce. oder +4 
ee -© -- -0 e :0 -9 ©- ee 
(a blank space occurs in ink print) 
five x — = fifteen 
ee -0 0. 0. .0 ©- A een! IR 9 0. ee -0 ee e. 
0: 0: o. -8 +s +. SN A CE .. œ 9. e- ©- oe 
: 00 ++ «+ 0 00 eo oo oo -0 0- .. s.e ese H 
(a dash occurs in ink print) 
2, 4, 6, ..., 10. 
5 DT -. .. DI 
-0 0. c -0 ee -- e 00 ee 9 9 
ee e, e ee e e ee o. . e. e. e: o ee 
(an ellipsis occurs in ink print) 
The quick brown fox.... 

H ee e, o. e. o ee ee o. eg t H 
mn e: ee . o. ee oe -@ e: -9 D oe ee 
:0 00 e: e. t ©.: e o. . © ee e. e: e '. 
(an ellipsis occurs in ink print) 

O+0=5 ee -- -© eo e. Se o- ji 
Ze ËÉ oe Ze ` e e: es Ze 

(a square and circle occur in ink print) 

5x7 35 e O "e. See: 
00 -@ -. -0 ee 9 9 eo .. -@ 


(an extended tilde occurs in ink print) 


y DI 9 
" H ee .. 
o ** 00 
e ee 
e e 
o. 
o. eg 
|. 


858. Omissions in Work Arranged Spatially for Computation: In work arranged spatially for computation, only the general omis- 
sion symbol may be vsed in braille regardless of how the omission is denoted in ink print. 
symbols to be used must be the same as the number of omission signs which occur in ink print. 


(1) 


40 eo a 

+70 :0 ee 
27? ricis es 
:- 00 -@ 

ee oo eo 

oo de de oa a 

ee oo eg 

ee eoe eg 

ee eo eg 


(question marks are shown in ink print) 


In addition, the number of general omission 





72 Rule X—§58 
——————————————————M————————————————————À— MÀ 


(2) 62 b oo o 
—??? e, ee 

453 ee ee eg 

ee e. se 


(question marks are shown in ink print) 


G) sn ET 
+500 : ee ee 
? |. 


_ (a question mark is shown in ink print) 


(4) 651 FE 
x252 °. e 
see ee oe oe 
sech os: Ze 8 
...2 
eg, AA 
ee eo ee 


(dots are shown in ink print) 
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(5) 144 SE EH 
6 ) 864 DM. 
a oe oe so oo oo 
= e- .. 
.. ee e 0. 00 eg 
e. €: ee e o 
ee 
ee 
ee 


(dots are shown in ink print) 


§59. Spacing with Omissions: The general omission symbol should be spaced in the same manner as the material which it re- 
places. Other omission symbols must be spaced in accordance with the rules governing the spacing of those symbols. 


RULE XI—CANCELLATION 


Cancellation Indicators 


Opening Gë 


Closing ee 


§60. Cancellation Indicators: The cancellation indicators must be used to show the extent of a mathematical expression which has 
been canceled in ink print. A spatial arrangement must be used when cancellation is represented in braille. Whenever a fraction or any 
of its parts is canceled, a spatial arrangement must be used for that fraction. Items which are individually canceled in ink print must be 
represented as individually canceled in the transcription. 
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(1) 1 


2 1 
(2) Ko 1 
~ 6$ 
a8 
(8) AE TT s 
-Geyy-42 7 
-9 0. 
e: eg 
:0 00 
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:0 
e 
ee 
ee 
ee 
:0 
c] e 9 0. ee 
ee ee e .. +. :0 
Se ee -0 ©. Pj 
>.. 00 
o. ee 
e -9 
e: 
mJ 
ee 
ee 
:0 
.. a’ .. 0 -0 0. 
ee 00 0.0. eg e .. s 
.. e e < ee -@ ©- 
ee :0 
9 -0 00 
ee 0. e. eg 
o. -0 e 
ee e. e: 
.. 00 - .. 6 -o .-. ee 
-o 00. :0 00 o. O og 
e: -@ . ee -0o e 0 e 
ee ee |. 
.. e- TR 
00 eo 00 00 00 00 ep ee 
o. ee H 





e. -> 0 
e.: .. © -@ 
oe o. -> 90 
eo :0 00 -0 @: 0 
H? ns. 5. -0 
:0 : 0: 00 00 00 eg 
nm 
@- e: 
e. 
- 6 >. 90 
o. e. ee 
H e, -@ 
ee 
00 00 o6 ee eg 
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RULE XII—FRACTIONS 


Fracton Indicators 
Simple 
Opening kW 
|. 
Closing |. 
ee 
Complex 
Opening ee 
DN -0 
Closing |. 
€. ee. 
Hypercomplex 
Opening KE 
o -0 -© 
Closing 78 
e o eo 
Fractional Part of a Mixed Number 
Opening eg 
|: 
Closing tS te 
-> 00 
Fraction Lines 
Used with Simple-Fraction Indicators 
Diagonal line or slash / SE 
9 0- 
Horizontal —— N 
e: 
Used with the Fractional Part of a Mixed Number 
Diagonal line or slash / ee 
"e 0. 
Horizontal — WW 
s. 
Used with Complex-Fraction Indicators 
Diagonal line or slash / e e. 
:0 -0 0. 
Horizontal —— i229 
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Used with Hypercomplex-Fraction Indicators 
Horizontal xs rye 
Used with a Spatial Arrangement 


Horizontal (varying in length) —— G60 06 de ee 


$61. Simple Fractions: For the purposes of this Code, a simple fraction is one whose numerator and denominator contain no 
fractions except possibly at the superscript or subscript level. 


862. Use of Simple-Fraction Indicators: 


a. Simple-fraction indicators must be used, except in the case of mixed numbers, to enclose a simple fraction whose numerator 
and denominator are separated by a horizontal fraction line in ink print. 





1 1 ee e |. 
m 8 > ES eo. 
(2) xi ee .e eg e.. .. 
e es 

(3) a+b ee e. ee, .o of a 

e oe o ee 
(4) x! A TO e. E oT ice 

2 -0 00 e e o. eg e. e ee 
© "T pnan Ih usssgtcThgscDh 


b. Simple-fraction indicators must be used to enclose a simple fraction whose numerator and denominator are separated by a 
diagonal line in ink print, when the expressions on either side of the diagonal line appear at different levels relative to it, or in different 
type size than is normal for the purpose for which these expressions are used. 


(1) a+b 3$ 0t. E t 10 t 9 S 
desti 1$ 1199 t. 29 9. oo eect e» 
(in ink print, the numerator is written near the top of the diagonal line and the denominator is written near the 
bottom) 
(2) 8x/y je ee e ctr. i GES 
00 .. -© 00 e 0. 99 eg 


(in ink print the 3, x, and y are at the same level, but the x and y are in smaller type than the 3) 


$63. Non-Use of Simple-Fraction Indicators: 
a. Simple-fraction indicators must not be used to enclose the fractional part of a mixed number. 
3 e -. -> ege - >. -0 

(1) 4g LE ee 


(2) 2 3/⁄4x SE, a E Arie 
ee e. e 0... -@ 0. 8 :-0 00 09 


b. Simple-fraction indicators must not be used to enclose a simple fraction whose numerator and denominator are separated by 
a diagonal line in ink print when the expressions on either side of the diagonal line appear at the same level relative to it, or are of the 
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same type size as the surrounding mathematical text. Sometimes the expressions on either side of the diagonal line are not the terms of a 
fraction at all. Even when they are, the transcriber cannot always be certain of where the fraction begins or ends. Accordingly, it is 
better to avoid the use of indicators altogether in these cases and permit the braille reader to make a judgment based on the same infor- 
mation that is available to the sighted reader. 


4) 1/3 Set. ceo es 
eo -@ e, -. 
(in ink print, 1 and 3 are at the same level) 


A) RYE CRP p ects. 
ee -- .. -@ €. e. 


(in ink print, 1 and 2 are at the same level; although the 1 and 2 are in smaller type, they are of normal size for print- 
ing superscripts) 


(3) x3/2 $e o 2:79 7e ca eom. 
00 -. © ++ e. ©- 00 .. 0 @- ©- 


(in ink print, the x and 2 are at the same level and are of normal size for printing base-line signs) 
(4) x1/2/7 E IS E ee 
900 -. ++ © 0- @+ ++ -0 0. 600 
(in ink print, 1 and 2 are at the same level and x and 7 are at the same level; each pair of signs is of normal size for 
printing at its respective level) 
(5) a+b/e+d Oe een Celle eee ee 
e @@ +--+ -@ @- -. 00 -- 
(in ink print, all letters are of normal size and at the same level on either side of a diagonal line) 
(6) (a+ b)/(c + a) Pe eee E T 
00 -+ 00 +: 00 -> e, 00 .. 00 ++: eg 
(in ink print, all letters are of normal size and at the same level on either side of a diagonal line) 


(7) I/(n) cin gee 993 ee e 
> -@ 0: 00 0. 00 


(the expressions on either side of the diagonal line are not the terms of a fraction) 


(8) 1/31/70 7$ 8:779... 56 T p 
00 .- :0 0. ++ ++ "D ©. 00 eg 
(the expression represents a date) 


$64. Mixed Numbers: For the purposes of this Code, a mixed number is an expression which begins with a numeral and is fol- 
lowed, usually in smaller type, by a simple fraction whose numerator and denominator are both numerals. The fraction line of this sim- 
ple fraction may be either horizontal or diagonal in ink print. The mixed-number indicators must be used to enclose the fractional part of 
a mixed number. An expression is not a mixed number if it contains any letter, even though such an expression is of the same form as a 
mixed number in every other respect. 


Q 4 5393 [8 TS ee oss 8 ss 

2 4 3/8 |. o oo .. 6 o -.. e e 

S 555 3751-7531 
3 ee eo .. .e 

(S). Xa with. ag 


(this is not a mixed number; fraction in smaller type than the x) 


(4) xa/s ee te "e ce on ee i» 
ee -@ -. 6 0. 00 00 


(this is not a mixed number; fraction in smaller type than the x) 
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(5) 81y 1$ 4e "ave. ce m rer e 
66 -@ -. -@ ©- 00 00 
(this is not a mixed number; fraction in smaller type than the 3) 


r 


865. Complex Fractions: For the purposes of this Code, a complex fraction is one whose numerator, denominator, or both, con- 
tains at least one simple fraction. A fraction is not a complex fraction if the only simple fractions it contains are at the superscript or 
subscript level, 


§66. Use of Complex-Fraction Indicators: Complex-fraction indicators must be used to enclose a complex fraction. 


1 3 - 00 00 -: -@ ++ © e.» ++ 6 
W. Z E UE EU 
5 
2 1/2 99 5 -0 9 ++ ++ -0 ++ 9 99 +s 09 9 -0 "y 
dE EE ee eae EE 
23 
3) 2/3 De :* $e 1T e H 
ee HORN GRE I dc iR Pa 
4) 5 89565 5035210564601: 
43 :0 -© -@ -0 0: -> -@ -@ e. ee o. ee o. ee 
(5) 3/4 35 1€ -9 1e eee MS H 
5 NL © -+ $ 0 o e e- -8 o. eg 
(6 1 3 .. 00 00 e -0 ++ -© ++ -0 -0 00 ++ -@ c o - 6 
TTU A HT 


$67. Hypercomplex Fractions: For the purposes of this Code, a hypercomplex fraction is one whose numerator, denominator, or 
both, contain at least one complex fraction. A fraction is not a hypercomplex fraction if the only complex fractions it contains are at the 
superscript or subscript level. 


(1) 


(this is not a hypercomplex fraction) 


§68. Use of Hypercomplex-Fraction Indicators: 


a. Hypercomplex-fraction indicators must be used to enclose a hypercomplex fraction. The use of a linear arrangement within 
a spatial arrangement is preferable to an arrangement which is entirely linear or entirely spatial. 


(1) 1 90 ++ 9 99 -- -@ ++ -0 -@ ++ -0 ++. e ep, o e © WI 
1- "ee Ge 99 -@ o.. .: 9. -© -0 ee e e HI 
A e e e e. o. e. o ege ee, +. @ .-:0-. e. 0 o. eg o. ee 
3 
15 :. "$ ee es oò oo ee òo oo enee oo eg oo oo oo oo oo oo O9 oo oo oo ce B e 
= 0 -0 @ ss es be soe os oa oo so oo vu do oo aco aua ve oo oo or ss su as on O . 9 
|a 
-0 ©- 
ee -o 


(preferred method of transcribing a hypercomplex fraction) 
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DI o E (2x) —2x È des 





(1—x) 
2x V 
bor) 
| 08 @- -- -. 99 -O 99 op -0 00 906 -9 ee -. 
^ 9 ee 9 10. 99 -© © Be ee e -- 00 
:0 :0 00 -- 00 09 009 e e. ee 008 69 6. 66 eS 
e. 00 oo ce e 00 ep oe, ee 
59 @- -- -> -@ -+ -© -- -9 00 @- -. ++ 00 
00 oo o. 00 e. 6. .. 00 00 00 .. 00 00 00 
ee E ee -0 e Ta 6 
ee o. : 0060 -0 ©. -0 
€ e. 0600 .. eo ee ee e. ++ -0 66 
PZ co ce ee oo co oo oo oo oo oo oo oo oo oo oo oo 99 i .. lS 
e CD cR EIER m m 24-1918: ome ae) ee ete dec! eel 9097 7€ ee cw wA late € .e oo 





I DH e. .. 00 9.0: ++ ++ 0: ++ +s 9 00 e: 
| 00 .. ọọ 00 ee, 99 e, .. 00 00 00 eg - o. 
(preferred method of transcribing a hypercomplex fraction) 
(3) d d 
(1— x) dz (2x) — 2x dx (1— x) 
(1— x)? 
2x Y 
ir 
.. ee oe eo 
WA :0 -0 
M c 
e. ee o ee 9 0: ++ 00 -© :: 00 00 .. ++ -@ @: * 00 e 
00e o. .. -- ee -© 00 00 o 00 ©. .. 006 +: O0. ++ D 00 00 -© 00 @: -. .. 00 
ee .- 00 00 eg e 00 009 o. 00 80 00 © 00 -0 -- .. 00 eg : 00 00 00 
ee eo ee eg 
|. T 2" 
-. ee H KA 
"$ en ee oo oo oo 00 00 oo oo oo oo oo oo oo oo O9 òo oo ep oo ep 09 ep epes | 
O Q9 o rr... a... o... o... o... o... +. 99 a 4v o. eo 
0. ++ ++ OO -> -@ ++ 
ee e, .. ++ 00 e 0- 
00 .. 00 ee 00 .. o. 
$ "zen 00 09 oò ep oo oo oo oo O9 oo 00 oo ep O9 en oo òo ep ep 00 oo oo oo 56 oo 99 O9 te iL) 2. 5 
DI NW MEET ILU TT 
9 oe ee 
909 e 
ee e. eg 
e e e. eg SA D e 
. ee - ee 00 00 eg ee . e 
ee ee ee e oe ee eg . 
9 2 «+ 00 
90 5c 
90 -- 00 00 


(complete spatial arrangement) 
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DI os ES (2x) — 2x i di 





(1—x)* 
2x vi 
dl 
* 00 -: @@ @ -: ++ 00 -O 00 00 e 90 00 ee -- 00 e -. 
Ae 19.29 io .€ QU C. oo oo T -. 6. .. Bd eG oo B. oo OC 
o... eo e -0 e e... ee 
le el $9 ^: 9e oe 99 PE |] ees eee 7. ee se 


(complete linear arrangement) 


b. Hypercomplex fractions of higher order may be transcribed in the manner suggested by a above. It is only necessary to use 
dot 6 the proper number of times before the fraction indicators and their matching fraction line. 


§69. Continued Fractions: A continued fraction is one in which each denominator, except possibly the last one, is the sum of a 
whole number and a fraction. A spatial arrangement must be used for each fraction. In this case, each fraction line must have propor- 
tionately the length shown in print, and fraction indicators of any kind must not be used with a continued fraction. 








a V2 —124 l 
2 + 1 
24 1 

2+ .1 

2+ 
9 
9 0. 
ee -. 
e. ee ep ©- e uU IU EE ED 
' @- 00 m Sc o ©: .. 00 00 00 00 00 00 90 
e. e. -0 .. ê. 060 -* CO ee +. .. .. .. onm .. 
Wi 
|. 
ee 


*@ ++ BR ee 
-@ 0. -- 00 
ee e. eg :: 
d 
:0 
ee 


870. Spatial Arrangement for Fractions: 


a. Whenever a fraction is transcribed spatially, all fraction indicators, except for continued fractions, must be shown, and each 
fraction line must have precisely the length necessary to cover the longest expression to which it applies, and the terms of the fraction 
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must be centered on their fraction lines. The runover of an expression which is too long to be centered on the fraction line which applies 
to it may be effected at suitable places in accordance with the rules for runovers, but each portion of the divided expression must be cen- 
tered on the fraction line to which the expression, as a whole, applies. 


b. In general, the linear arrangement for fractions must be used when not expressly forbidden in the case of continued frac- 
tions. However, when fractional notation is first presented to the reader, as in the lower grades, or when there is any other special need, 
any fraction may be represented spatially. 


0) 1+2 ce ees 





e e: 
2 + 4 ee -- 00 o: 
ee e .. D? 
9 00 00 oo eg e 
e POPE ee 
9 -- -0 
:6 0: -- ee 
00 e. oe e 
(2 x ig ZE 
y -@ ee 
eo -- ++ -0 
:0 eo 00 e 
0 ++ «+ 00 
- oo 
e -0 
e eg 
(3) distance 29 9 es 
tera eee ee oo .e 
rate time 9 ©: 09 
e. ee H WH ee . e 
ee ee e Sr. ER ee eo oo ee 
D ee- e: ee 
E 
e oo 
o. 
4 5280 ft 6 i 1h 1 mi 88 ft 
(9) ———— 60 mi DM UE Cep MI — 88 ft/sec. 
1mi lhr 60min 60sec 1 sec 
T > se ‘es LO ee e N MS ee .e e: o- "9 cc ee |. 
:06 9. 0: ©. -0 °. ee :0 ee e 22M .e e- ee oo -6 ©. 2280 
ee -0 e. eo oo e$ ee e. ee e. c ee -- . ©. ee .. e. e. 
CY +. +... ..o o +.oo.oo.o o... 10 00 ++ ++ o +. +. o. 9 | ++ +2 ++ ++. o «. 9 66 Ks KE n t t n. D) 
:0 00 00 00 060 00 00 00 00 e .0 O9 00 00 OO 00 OO e -© 060 OO OO OO 00 OO .O e OO OO OO OO OO 00 OO e 
e +. +. +... o... fn, T a ++ ++ 0. ++. o o. 0400 o ++. ++ o T -0 e. as se +. eo 
D oe ee -0 N Iu o. 0. 8 ee oe eo -- “BO ee -. > 0. 00 
:0 0. se Oe -@ o. ee ee -> 90 -@ se 0 °@ eg e LA -. 
KA) e. ee ee e. eg o o ee e ee e oe 
e. ee e 
e ©. ©. 6. .. 
ee eg eg 9 
o... ee +. +... o e e H eo -0 -© A e e. eo : 
Së *@ 00 006 00 00 00 ee e :0 0. 0. o ee . -. © WM .. 
e è: 9 oe oe oe ae oe oe ee ê e ee ee ee eo: €. o. o of e J 
H E :0 ©. 00 
.0 6: e: -. -- 
ee .. O. se oe 


c. For spatial arrangement of fractions in connection with cancellation see §60. 
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eg 


d. For spatial arrangement, of hypercomplex fractions see $68. 


e. For spatial arrangement of continued fractions see $69, 


RULE XIII—SUPERSCRIPTS AND SUBSCRIPTS 


Level Indicators 
Base Line : e 
Superscript - L 
Superscript with Superscript L d 
Superscript with Subscript : S : e 
Superscript with Superscript with Superscript H e H 
Superscript with Superscript with Subscript H : L T 
Superscript with Subscript with Superscript L 5 e 
Superscript with Subscript with Subscript S- : d 
Subscript e 
U 
Subscript with Superscript è ‘8 
Subscript with Subscript d e 
Subscript with Superscript with Superscript T E. 
Subscript with Superscript with Subscript a 
elu S 
Subscript with Subscript with Superscript je.) 18 
V8 i9. es 
Subscript with Subscript with Subscript ects) se 
WM e 6 
Contraction for Comma and Optional Space at H 
Superscript or Subscript Level W 


$71. Nature of Superscripts and Subscripts: It is characteristic of mathematical expressions to employ signs, usually in smaller 
type, which are elevated or depressed relative to the base line. A sign which is elevated relative to the base line is called a superscript; 
one which is depressed relative to the base line is called a subscript. When an entire expression is at the superscript or subscript level, 
it should be written without an indicator in braille, but its position must be explained to the readér by a transcriber's note. 








Rule XIII—871-874a 88 


(1) In x?, 9 is a superscript. 


e ee o, æ.. e. ©. 6. 0: 6. .9 e. e ee e, .. -0 e e 
o +9 509. cc -0 ©: :0 0. o... ee e :0 o ee o ee . e 
-@ o. ee .. e. -e ee e- eo. e e. ee e -e e- ©. ©. e. ©. oe e 
o. € 0: eo eg e 00 0. -O eg e -- 
Së 0: -- €. 00 0. -- 00 ©. e. 00 eg 
0: ee e, -@ o. .. 0. -. o6. © -@ 
(2) Inx,,is the subscript. 
e ee -- oo -- ee - ++ ege, 00 0. ©. -© e 00 ee o. |. 
o O oes ze "a - 0. 6 .9 €. 906 Re ©: © e °. ee e 66 
e o. ee eg, o ee ee c . e: e. -. e e. ©- o. e. -0 0 
H o WI ee o 0 oo e, .0 00 e 
e: © o. e e. o ee o: o. 0O ep 
7: 0 ee e ee e o. .. e. e o 
(3) The sign for degree is *. 
H :0 .9 00 00 ee -@ 00 0. em ©- re o. :0 -0 e 0. -@ N 
- ©. o. e. ee -e ee -- -© e 60 ée `o ‘o e. e. +s +s -9 99 
-> 00 e: o v9 ee e .. ee Go oe oe ^ ©- e e -© -0 
.. ©. 0: 9. 0: ©. -@ ee .. ee o. D 
>.. :Q ©: . 9: ee o -9 + 00 o 66 
6 6. è ee e o .. e. e. o. ©. e 


$72. Hierarchy of Superscripts and Subscripts: Superscripts or subscripts may carry superscripts or subscripts of their own; 
the latter are then referred to as superscripts or subscripts of second order, and are thus distinguished from the former, which are called 
superscripts or subscripts of first order. Second order superscripts or subscripts may, in turn, carry superscripts or subscripts of their 
own, which are then called superscripts or subscripts of third order. While it is theoretically possible for a superscript or subscript to 
be of order higher than the third, this situation rarely arises in practice. 


$73. Level Indicators: A level indicator other than the base-line indicator identifies the symbols which follow it as representing 
a superscript or subscript. The base-line indicator identifies the symbols which follow it as representing signs on the base line. The 
degree of elevation or depression specified by a level indicator is always with respect to the base line; the symbol which precedes the indi- 
cator, if it represents a sign at some other level, plays no role in this regard. 


874. Orientation by Level Indicator: 


a. The effect of a level indicator with one component is to direct the reader's attention upward or downward from the base line 
according as that component is the superscript or the subscript indicator. 


0) x oe £e 
ee -- e- 
(x squared) 
(2) y e... ae 
ee .. 
(y cubed) 
(3) x* ee .e A -0 
ee ` wë 


(x carries an asterisk as a superscript) 


(4) x^ Ho Ge 
ee .. ee ê. 


(x carries minus 2 as a superscript) 
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(6) x mie 
ee o .. 
(x sub a) 
(6) x ES Te. .- 


ee -o eo e: 
(x carries minus 2 as a subscript) 


b. The effect of a level indicator with two components may be analyzed as follows: 


i. The first component directs the reader's attention upward or downward from the base line according as that component 
is, in itself, the superscript or subscript indicator. 


ii. The second component then directs the reader's attention upward or downward from this new position according as the 
second component is, in itself, the superscript or subscript indicator. 
(ge. xus tees ce 
n ©. -. 00 ++ ++ 00 


(n carries a superscript x which carries a superscript y) 


(2) x" 2679.9 59 v m: 
ee -- @ ++ 0€ +. 
(x carries a superscript n which carries a subscript a) 
(3) Xa ee vota ee t 
00 ée, 0 +. +. 
(x carries a subscript n which carries a superscript a) 


(n — SB ig ff ua 
e- :0 00 ée ee 


(n carries a subscript x which carries a subscript y) 


€. The effect of a level indicator with three components may be analyzed as follows: 


i. The first two components direct the reader's attention from the base line to the position described in b above. 


ii. The third component then directs the reader's attention upward or downward from this new position, according as that 
component is, in itself, the superscript or the subscript indicator. 
Mm e E ade ee 0 TT 
©: -. 00 -: ++ 00 ++ «+ ++ 00 
(n carries a superscript x which carries a superscript y which carries a superscript z) 
(2) a 00 -@ 00 -@ -0 00 -@ e ee, -© e -O e :- 
f :0 © -: :0 -@ -O -O -O -O -> -0 -0 :0 -@ ++ ++ +. 
n? 0. -- 00 »»: ++ 00 ++ ss 0909 ++ +. 09 Q. @ 


(the ellipsis indicates the presence of superscripts of increasingly higher order; the dots are printed obliquely) 


O^ — NJEE GN 


(x carries a superscript y which carries a superscript z which carries a subscript a) 


TO ADD E E te 


(x carries a superscript y which carries a subscript a which carries a superscript n) 
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(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


*aj 99 ge. 29 
o. -- ee -> 9 +. 
(n carries a superscript x which carries a subscript a which carries a subscript j) 


x ee -- o. .. -@© @+ ++ -@ -0 06 
ar 0509 ++ 9 -O 99 © -© © -0 
00 -> -@ ++ © :-0 ++ ++ 0- 


(x carries a subscript a which carries a superscript r which carries a superscript n) 


ap, @ e -o 00 ++ -@® -> ©- 
X np T0508 -- -© -O -> -> -> -@ 9- 
a 00 -ò -. -0 -: 0: -0 ++ 9 -- 


(x carries a subscript a which carries a superscript n which carries a subscript b) 


X 00 -- 99 > ++ 9. ++ «++ ..9 00 
Pom 59 9: 9 -© ++ -> -0 -0 ee 
a ee -0 o. 9 © -> o9 © -. 0. 


(x carries a subscript p which carries a subscript a which carries a superscript m) 


n ee -: 00 .. ++ 00 +» ++ ++. 9: 
Xy 590 ++ -@ -O -O -O -O -@ -@ 
s 0- -@ 00 ée -0 00 -@ .0 -o 66 


(n carries a subscript x which carries a subscript y which carries a subscript z) 


00 -- 00 ++ ++ 00 ++ +. +. @ 
D Sis tica cs ih isis: 


(the ellipsis indicates the presence of subscripts of increasingly higher order; the dots are printed obliquely) 


d. The effect of a level indicator with more than three components may be analyzed in the same manner suggested for level 
indicators with two or three components. 


875. Left Superscripts and Subscripts: A superscript or subscript may occupy a position to the left, as well as to the right, of the 
sign to which it applies. The words left or right are then used with the words superscript or subscript to make the distinction in 


position. 


A right or left superscript or subscript is represented as such merely by preserving the relative horizontal positions of the 
superscript or subscript symbol and the symbol to which it applies. Each must be preceded by its appropriate level indicator. 


Left superscripts or subscripts of the third or higher order, although rare, are treated in the manner suggested by the ex- 


amples below. 


(1) 


(2) 


(3) 


(4) 


"n Ubi 
se 00 -- ©- 
(x is a left superscript to n) 
“x 19 Ca ee 
- ee ++ 00 
(the minus sign is a left superscript to x) 


"+ 00 -- 00 
xn 9 -. -@ -@ 
-9 0 -- e. 


(x is a left subscript to n) 


:: 00 -- 00 -- og 
xy H >> -9 -@ -0 -@ 
:0 00 -. ©: e eg 


(x is a left subscript to n, y is a right subscript to n) 
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GENEE EIERE 
00 -- 00 ++ ++ O ++ -@ 
(10 to the minus 4 power; the minus is superscript to the 4) 
(6) na, 8S ES fg oe 


(n sub a is a left superscript to x) 


(7) an 


X . a . t 
(9 7; ++ 00 


(8) x EE A ER 
n 9 0. -@ > ++ 66 


(n to the a power is a left subscript to x) 
(9) aX DI CR 72.99 c. 00 


n 9 59 -. -0 -@ 0 
95.9 0: ++ 00 


(a is a left superscript to n, the combination is a left subscript to x) 
(10) xn .-. @@ s .. ee -- 060 


y $ - < e -> :9 -o 0 
:0 99 -@ e 00 -. e: 


(x sub y is a left subscript to n) 


(1) n ja De te ce tt oo E 
y :0 -0 00 e 00 +--+ 9: 


(y is a left subscript to x, the combination is a left subscript to n) 


(12) psx 29.2 dL Eo. 
e c or or or o. . 


(p carries a right superscript b and c is a left superscript to x) 


876. Direct Superscripts and Subscripts: A superscript or subscript which occupies, respectively, a position directly over or under 
the sign to which it applies is called a modifier (see Rule XIV). 


$77. Numeric Subscripts: The subscript indicator must not be used to indicate a numeric subscript provided that all of the fol- 
lowing conditions hold: 


i The corresponding numeric sign must be a right, and not a left, subscript. 
ii. The corresponding numeric sign must be a subscript of first order, and not of higher order. 


iii. The sign with which the numeric subscript is associated must be an abbreviated function name or a letter which has a 
separate identity. In the latter case, this letter must not be any letter which represents a numeral in a non-decimal base. Otherwise, 
the letter may be from any alphabet and in any type form, and may be modified by one or more primes, or a superscript. In the case of a 
two-letter abbreviation for a chemical compound, the abbreviation must be treated as if it were a letter. 


iv. The subscript must consist of numeric symbols only, and must carry no superscripts or subscripts of its own. 


(1) x D A 
ee .. 


(x sub 1; subscript indicator not required because all conditions i-iv hold) 





(2) 


(3) 


(4) 


(8) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 
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X11 2$ o. 
ee +. +. 
(x sub 1 1; subscript indicator not required because all conditions i-iv hold) 
9 ie vt. e. 
«3.9 oe 
(German capitalized ah sub 1; subscript indicator not required because all conditions i-iv hold) 


X 29: 

ee o. 
(x prime sub 1; subscript indicator not required because all conditions i-iv hold) 
x"z ls 

ee 0. 0: ©- 

(x double prime sub 2; subscript indicator not required because all conditions i-iv hold) 
3X 76-99 Senne 

9 «e+ +s 00 
(3 is a left subscript to x; subscript indicator is required because condition i does not hold) 
Xi $9.55 05 59 10 0: 

00 -© ++ -0 -@ ++. 
(x sub i sub 1; subscript indicator is required because condition ii does not hold) 
log; x tos. js 

e. ©.: : ee 

(log to the base 2 of x; subscript indicator not required because all conditions i-iv hold) 
12; ae, e. e eg 
00 .. e. -@ 0.0 


(12 sub 7; subscript indicator is required because condition iii does not hold) 


(CO3)¢ HORE ee oe ee 4698... 9 Xen 
ee e, .e o. .. 08 ée: 


(the carbonate radical taken twice; subscript indicator is required before the 2 because condition iii does not hold) 


Na,CO, T 75 Kë è: u ee T Ze ee 


(sodium carbonate; subscript indicator not required because all conditions i-iv hold) 


:0 0: ©: ©. 00 ++ =. 
sevens 0. -e 0. -0 -0 e eg 
€. ++ 00 -. 0. -0 ee 


(seven sub 3; subscript indicator is required because condition iii does not hold) 


tos os os e À 
i : *@ 0: -© -@ 00 
ee -© -. -@ -0 +. 
(x sub 1 sub j; subscript indicator is required because condition iv does not hold) 
Xon oF 1$ A, 
ee .e ©. -0 .. @- 
(x carries a subscript 2 which carries a superscript n; subscript indicator is required because condition iv does not 
hold) 


Xy eo ler S 
00 -@ 0. 0. 


(x sub 2 prime; subscript indicator is required because condition iv does not hold) 
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(16) Xz4x SEC e iic NA 
00 e e, ep 9. 
. (x carries a subscript of 2 plus k; subscript indicator is required because condition iv does not hold) 


07) xy $9 taa ce 119. 
ee - .. e. 


(x sub one-half; subscript indicator is required because condition iv does not hold) 


(18) ¿xı a 
Do: o 00 +. 
(8 is a left subscript to x, 1 is a right subscript to x; subscript indicator is required before the 3 because condition i 
does not hold) 
(19) Ax a SE a 
9 ++ 9 909 c 


(A sub x 1; subscript indicator is required because condition iv does not hold) 


(20) X10,000 "a. a i... 
ee -. 00 -@ 00 00 eg 
(x sub 10,000; subscript indicator not required because all conditions i-iv hold) 
(21) xia a 7. 


(x sub 1.2; subscript indicator not required because all conditions i-iv hold) 
(22) xe 99 7 eo 
ee -@ 0. 
(x sub .6; subscript indicator not required because all conditions i-iv hold) 
n «9 -- :0 ++ -0 99 e @ ++ @ 
(23) Zon TETE LEES ee NO RENE: A 
(the summation from zero to n of a sub k; subscript indicator is not required because all conditions i-iv hold) 
(24) ra B. s etie le ca c. Ci Uu o 
9 -@ 0: 90 -: @ ++ ++ -9 @ 
(the product from zero to n of a sub k; subscript indicator is not required because all conditions i-iv hold) 
(25) 8AF;, Ie $e ao 0 Nee 
ee ee e.» e © 
(A and F represent a numeral in base 16; subscript indicator is required because condition iii does not hold) 


(26) Vi— x2 A T v. e. E id "8 re x: H |: 00 ©.: 00 9 00 o 


E? d .. - 
à f(x) dx $6 9 00. e 75:890 00 E 18/52 1. E EE 
(the integral from 0 to the square root of 1 — x? of f of x dx; subscript indicator is required because condition iii 
does not hold) 


$78. Comma at Superscript or Subscript Level: A commonly occurring superscript or subscript notation is the one in which two 
consecutive items are separated by a comma with an optional space following the comma. In this configuration, the symbol wf (dots 
> 
2-4-6) must be used to replace the comma and the optional space used in this way. This contracted form must not be used to replace a 
comma and the optional space which follows it in a configuration which is on the base line. 


(2 X oN. el eee Ee. t. 
90 -© .. -o .. .. ©- 


(each comma is followed by a space in ink print) 
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Os á DZugtgqt 


(the comma is not followed by a space in ink print) 
(3 x» "erre vu et el 
ee ée, o e- 
(the comma is followed by a space in ink print) 
(4) P, O EE, ut 22 
5x Meer er e ee: Ee ed 


(the comma is followed by a space in ink print) 


(8) Xn-1, n-1» ai, Dn Xs, n-i 


(the comma and space between the items on the base line cannot be contracted) 


(60 (x,y) $a 2 rs *$ ve 
ee ee e ee ee 
(the comma and space between the items on the base line cannot be contracted) 


§79. Circumstances Determining Changes of Level: The symbols and situations listed below have the following effect in deter- 
mining changes of level. 


a. A level indicator terminates the effect of a previous level indicator and initiates the level implied by the new indicator. In 
the case of the base-line level, the previous base-line indicator may only be implied. 
0) x +1 Oe EDO ee ee 
00 -- @ -. 00 -- 
(the superscript indicator terminates the previous implied base-line level and initiates the superscript level, the base- 
line indicator terminates the previous superscript level and initiates the base-line level) 
(2) x + y EU ae 
ee .9 -- ++ ee eo +: o. 
(the subscript indicator terminates the previous implied base-line level and initiates the subscript level, the base-line 
indicator terminates the previous subscript level and initiates the base-line level, the superscript indicator terminates 
the previous base-line level and initiates the superscript level) 





(3) er 20-059 21 e CO a. fer "d ae 
2 9 cc .. $0 +- .. ©: e ©. 0. 00 


(the superscript indicator terminates the previous implied base-line level and initiates the first-order superscript level, 
the second-order superscript indicator terminates the previous first-order superscript level and initiates the second- 
order superscript level, the base-line indicator terminates the previous second-order superscript level and initiates the 
base-line level) 


(4) KÉ eee fo mone = gm 
e o. eo -o eg e eg a e e o eg -0 @@ e e :0 
L :0 o. ee . o WI > -> -0 o. 
e. o ee o ee o. e. e. o e. e o 9 t 00 0 o. 
:0 e. @- .0 00 eg 
ee ee HËNT os © 
-9 0- os .. 0. ©- 


(the superscript indicator which follows the n preserves the effect of the preceding superscript indicator; otherwise, 
the punctuation indicator would terminate the effect of the previous level indicator and initiate the base-line level) 
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b. The punctuation indicator terminates the effect of any previous level indicator and initiates the base-line level. In addi- 
tion, the comma, provided it is not a numeric symbol, terminates the effect of any previous indicator and initiates the base-line level. 


However, the comma, when it is a numeric symbol and the contracted form ¿* (dots 2-4-6), preserves the level that is already in effect. 
. RI 


0) x 99 7$ E ee 
00 -- e. -O -@ 


(the period is at the base-line level) 


2) xx Se eee; UE We 
00 -- 0» -@ eo -. «=. 
(the comma is at the base-line level) 
(8) x10,000 ee oe e oe e -- S . -o -0 
00 .. ++ 80 -0 00 00 00 


(the comma is a numeric symbol and preserves the superscript level) 


(4) Xx; 99 79 2 o" ot 
ee -0 -. -9 +. 
(the contracted form for a comma and optional space preserves the subscript level that is already in effect) 
(5 Parna... ee ve ta a c9. O ce qus aet V cra ies 
'9 ©- -0 @ -0 © ++ +0 + ©: :0 -0 0. -@ -0 e- 0. è- 
(the contracted form for a comma and optional space preserves the indicated subscript level) 


c. A space or the transition to a new braille line which is followed by literary text or unrelated mathematical text terminates 
the effect of any previous level indicator and initiates the base-line level. However, if à space occurs between the parts of an abbrevia- 
tion or phrase, the appropriate level indicator must be restated before each part. 


(1) 2p? is always even. [€ 5c es 6 O A S eL ag 
00 0. 0. .. @- e ©- + 0. -0 e 00 -0 -0 


(the space before the literary text terminates the previous superscript level and initiates the base-line level) 
(2) 8 X 10% ergs 5 ct 7: Pane Wet e. — $$ $$. 
66 ex 9) -- 99 5 09 9c 09 
(the space before the literary text terminates the previous superscript level and initiates the base-line level) 
(8) 6.696 X 10° mph S ee Zen ees ff $. co (9 9; — C Bo Ze 
00 0- ee, e @ ++ © ++ 00 ++ 00 e. o. 
(the space before the literary text terminates the previous superscript level and initiates the base-line level) 


ec» pias gius 


(these items are entries in a matrix and hence unrelated; the space terminates the previous superscript level and ini- 
tiates the base-line level) 


(5) Ares. pore $* os io Se "e 88 ce c0 $* tes TR 88 Fe 7$ 8 o 
-9 0. e ê: m m DI 9 0- ©- 0- og, 0: @ 9 -0 


(level indicators are required between each part of this abbreviation to show that they are both at the subscript level) 


(6) Bar poison $415 EE E ` EE 
+ ©. -@ 8. .. ++ 00 @- ++ ©- -e 0. e, 9. 006 -. 0. ©- 


(level indicators are required between each part of this phrase to show that they are both at the subscript level) 
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d. The space which immediately follows a symbol of shape, an abbreviated function name, or an unabbreviated function name, 
provided the latter is in a mathematical context, preserves the level that is already in effect. If these items carry a superscript or sub- 
script, the space which follows such a superscript or subscript reinstates the level that was in effect before. 


(1) b, anc $ 5. 2 es SE E ud 
R -> -9 0: T e -0 -. +0 +. 
(the space preserves the subscript level at which the triangle appears) 


(2) sin x ess. Tt 
(the space preserves the base-line level of sin) 


(8) cos? x se o. o s se 
. 0- 0- «+ ©: ee 


(the space reinstates the base-line level of cos) 


(4) em: Ze sete e 0 
+ @ c o eo 
(the space preserves the superscript level at which sin appears) 


(5) esn = tions WEE e EE 99 
«9. ++ © 00 00 -- .. @- ©- ee 


(each space preserves the superscript level at which the abbreviated function names appear) 


(6 erer JU ioo e S 
* 00 00 0. oe: ee 
(the space preserves the superscript level at which ln appears) 


0: -© 00 0. -@ -0 ©.. ee 
Goete eres ge ere ee age 


(the space reinstates the superscript level at which cos appears) 


€: -© -0 -> 00 -0 -0 :- ee -> -o e 00 -> ©.. ee 
sin? x + sin? y -0 -0 0- MÄ -© -@ ©: .. .. H @ > MN 4 @- :0 

(8) e 
.. .. Or 5 Be ee .. 0- ee 00 e, .. o. +» ++ @ ee 


(each space reinstates the superscript level at which the abbreviated function names appear) 


(9) P es 88: a 25 5 0 $8. V 
e. .. e. v. +. NA @- 


(the space reinstates the superscript level at which log appears) 


Q0) Yas tm, m Sr ET E t1 TË $e. "T .* PE os 
:9 00 ee -- eg ee e. - e. eo 


(the space preserves the subscript level at which max appears) 


e. The space which occurs in a numeral for the purpose of dividing it into short regular segments preserves the level already 
in effect. 


(1) 9.14159 26535 LA 


f. The space which precedes an ellipsis or long dash preserves the effect of any previous level indicator. The space which fol- 
lows the ellipsis or long dash preserves the level that is already in effect. However, if such a space is followed by literary text, unrelated 
mathematical text, or a sign of comparison, this space initiates the base-line level. 
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(1) xl 124+ 1/8 e. + 1/n 


ee e e. uj e e . e .. o o e .. 0.0 
59 @ .- 0: 0 ts O. -- BD: -0 +s 909 ec Se eue e e. e .. 0 
90 -. ++ @@ -. -0 0: 0. 00 -> -0 0- +: 00 o. .. e. ee .- ee 0. 
(both spaces preserve the superscript level) 
(2) 8, ... Sn 6° a: HMM ao. tee 
e cc o. ©. e. o. -0 0. 
(both spaces preserve the implied base-line level) 
(8) 103-* — is equal to 105, 
i . ss o: Q -> 09 P .. 9 -@ @ 00 0. 0: o: 9 9. €. 4 ee e o e. ++ 
|: ©. -@ -0 00 -- T +. .. ©- *e 99 -- ++ $t ee -0 -> ©: -© -0 0. © 90 
00 .. 00 .. .. 00 00 oo 00 eg . 0- ^" ©: 00 +> 0» o. e- 00 -- 00 ++ -> -@ -@ 


(the space before the dash preserves the previous. superscript level, and the space following the dash terminates the 
effect of the previous superscript level and initiates the base-line level) 


(4) 1099 — = 105 Ir O PC des ie $o 39 o. 
ee -. 060 -. ++ ee ee 0o e. eg :0 6: ee .. 00 ++ -o 


(the space before the dash preserves the previous superscript level, and the space following the dash terminates the 
effect of the previous superscript level and initiates the base-line level) 


UI 
Eg. The space or transition to a new braille line which is followed by a comparison symbol terminates the effect of a level indi- 
cator already in effect and initiates the base-line level. The space after a comparison symbol preserves the level that is already in effect. 


MD minim IA TEN 
90 -. 9. ++ Gë 90 .-. 6. .. 00 00 -- 9 |- 79 
(the space which is followed by the equals symbol terminates the effect of the preceding superscript level and initiates 

the base-line level, the space after the equals symbol preserves the base-line level) 


GET 4 dee. cde Ab ge oe es 
ep e, .. ee +) @ 66 +s e. 


(the space which is followed by the less than symbol terminates the effect of the preceding superscript level and initi- 
ates the base-line level, the space after the less than symbol preserves the base-line level) 


3 log a ee oe, 0. eo -@ -- of .- | 6. 
(3) Q3? =a 00 .e 6. e 00 e oe ep e. e Pn SE 
©. 0: 0: ee -. © ê. oe 9 ©. 


(the space which is followed by the equals symbol terminates the effect of the preceding superscript level and initiates 
the base-line level, the space after the equals symbol preserves the base-line level) 


(4) T P Pn LE 
o DI 


(the subscript indicator before the equals symbol keeps this symbol at the subscript level; the space after the equals 
symbol preserves the level that is already in effect) 


(5) (1 — sin? x)? = cost x Be e .. ef ef "à fee. DË os s. 
ee ee e e. * KA ee eg o. 

:0 9: eve e. -> ©.. ee 

ee ne 59 ©: -0 00 oe 

9 ©. .. 0. 9 ae DI ee 


(the transition to a new braille line before the equals symbol terminates the previous superscript level and initiates the 
base-line level) 


h. Any symbol or situation other than those in a to g preserves the level that is already in effect. 
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880. Use of Level Indicators: 


a. A level indicator must be used before any braille indicator or grouping symbol whenever this braille indicator or grouping 
symbol applies to a level other than the one currently in effect. 


(UI Vx? fy? 1-29 9 coria EL 
0- 00 -. © .. 00 00 .. @ .. 0 
(the termination indicator applies to the base line, therefore the base-line indicator is required) 
(2) ex 1; E 7t € 09 e 9 209 07€ ee 
^ 0: 00 -- ++ 06. ++ 800 90 -: ++ O: +e $ 


(3) 1 MEE BP TUS 
x? 9 -- 9. 90 -- @ -> 00 


(the closing simple-fraction indicator applies to the base line, therefore the base-line indicator is required) 


(4) x ++ 90 00 @- 00 99 -O 90 e e, +89 e |. 25 ee ee :0 es :0 SG 4 é = WW ". 
UEZ le 18 10 88 "Bees oo ei oo ee °l oo oo 18 oo o. wei ei Zi e: 5 le es 
x 2 
1+ (5) 
"s y 
(the closing complex-fraction indicator applies to the base line, therefore the base-line indicator is required) 
(5) x? ter eu ca e NS E 
* 90 -: ©- «+ 9 -© -0 


(the directly-over indicator applies to the base line, therefore the base-line indicator is required) 


(6) xy bomo E ete Sees 
ee -. @ -. -@@ e. ++ 0 
(the opening and closing cancellation indicators apply to the base line, therefore the base-line indicator is required) 


(7) (x? + y?) $e 14 28 8: 38 27 * ne QU. L0 06 
00 00 -: 0: ++ 00 00 -. 0. ++ 00 
(the closing parenthesis applies to the base line, therefore the base-line indicator is required) 


(8) t UOPRUOPSSSS 
ee :-- @@ 0. +: ++ @ ++ 00 


(the closing parenthesis applies to the first-order superscript level, therefore the superscript indicator is required) 


b. The superscript indicator must be used to restate the superscript level when two superscripts are consecutive but one applies 
to the expression which precedes it and the other applies to the expression which follows it. Similarly, the subscript indicator must be 
restated when two subscripts are consecutive and one applies to the expression preceding it and the other applies to the expression follow- 
ing it. A superscript or subscript indicator must be restated before a modified expression which is interior to the superscript or sub- 
script expression, provided that the multipurpose indicator is also used. 


(1) pq o. 7€ eh 9 we .. Re 

o. o. 
(2 DA $029 2:07 02 99 re SS 

9 0. e: .9 +. WM 
(3) Pi 2Q 1 et. seca ile i de 

o 0. ee - 0. .. »0 ©- 
4 A .. @ m ** @@ @- -@ 9. 90 -@ :- *. ee e- -0 e. oe 
M Aum og 1855 GE E uw f ce Bes ch 194 


(the subscript indicator after the plus sign must be restated before the multipurpose indicator) 
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c. The appropriate level indicator must be used before each part of an abbreviation or phrase which is at a level other than the 
base line. 


(1) A regular polygon $* oe e ce "6 ee °. 9. '. Ze $* Pa $. PR 99 cece 
-e @- ee MERI. e $ € .- © ee . . 
(2) anb ncn...tomn's 
©- -© 00 e oo e eg © © o e ee e ee e © -: o 
e 3.9 E 0:9 o. ee e. e © -> o... AM 
ee ee 0 ee o. eg è: e e. e. e. e o e- se e e. 0. 


d. Whenever spaces are left for the purpose of achieving alignment, level indicators must be used as though such spaces were 
not present. 
(1) 2x — xX + x+ 1 5; 10 78 Qe. 29:7 


. a .: o. ce ` ex e 
8x* + 4x? — 10x + 7 o. eo -> -: ++ ee ee -. e. -. e. eo ee 

5x? + 12 .. ee a . ee o ee e DÉI 
ee -. -@ 06006 -© -- 90 ++ 0 9 9 -- 0. - ++ +. ee 
— 2x3 — 6x t 00 ++ ++ ++ 00 -> 00 -- © : 00 -- 00 00 00 ee 
3x3 + 8x? — 15x + 20 Li Bd EH R 
:0 0. -- e ee .. 9 

e 99 -@ +. +. DÉI +. 00 

.. ©: 5 :0 99 © DI ee -- 

ee ©. op... .. ee °. ee 


e. The appropriate level indicator must be used before any symbol or situation in which a change of level is required but the 
change is not effected by any of the conditions of $79. 
(1) 360?-interval 


®© > 8 8 ê, ** 9 00 0. ©: 
:0 ee 00 ee, -- .ọ .. -© ev ee ©. -- 
ee oe o. ee oe DI -> ae ee 0. o. o 00 m 


(the base-line indicator places the hyphen at the base-line level) 


(2) T SLR R Ue 


(the subscript indicator before the equals symbol keeps this symbol at the subscript level; otherwise it would be at the 
base-line level) 


(8) t^^ = b—a 


(the subscript and superscript indicators before the first two equals symbols keep these at the subscript and super- 
script levels respectively, while the space before the last equals symbol places it at the base-line level) 


(4) emr=a2> y e$... en ce 7: S. e ae es 
9: -. $ oe 59 ©- oe $ +e eo 
(the superscript indicator before the equals symbol keeps this symbol at the superscript level) 


(E, RR E E 
1 n :0 9. -0 9- -0 © ++ :0 0- 0. @: e. -© -© o- 


(the subscript indicator before the ellipsis places the ellipsis at the first-order subscript level) 
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a, De ae ee . D " . oe ee ee oe oe FA oe ee 
e Po... H MM E EE Ee 
«99. +. -> © + -+ 09 e e. 9 0: © 9 9- -© 


(the base-line indicator places the ellipsis at the base-line level) 


(T) (1 — sin? x)? cos? x $5 9: een d 9 v. oe ee Lee 
00 -. 00 0- .- 0: ++ $Ø ee ee o 

. ee ©- :0 -@ +: eo 

6 .-- 09: WH Ze 

. 0: 0. 5: $: ee 


(it is assumed that this expression has had to be run over to another braille line at the place indicated; the base-line 
indicator at the beginning of the braille line places cos at the base-line level; otherwise it would have remained at the 
superscript level initiated on the previous braille line) 


881. Non-Use of Level Indicators: 


a. The base-line indicator must not be used to return to the base line from a numeric subscript if the subscript indicator has 
not been used before the numeric subscript. 
OI (+1) $e 10.9 9. ones 
ee ee .. 00 -+ 00 
(base-line indicator not required before the plus symbol) 

(2) Gm + Saal $6 4* o Te v a "e a ae 
00 00 -- 00 .. 00 00 e, 006 ée, eg 

(base-line indicator not required after any of the numeric subscripts) 


b. The base-line indicator must not be used before a right enlarged grouping symbol if this symbol either is separated from its 
preceding material by one or more spaces, or if the material which precedes the right grouping symbol is not the end of an expression. 





OI (u = x ere A an. ee SE R 
vo x? + y? > -0 00 00 :0 0- ee .. e. e -. eg 
++ 0. 0 :0 ©. ee .e :0 0. -0 e - 8 
++ 00 ©- De" 9 9 9 e e D ee 
o. .0 ee ee :0 0. ee .. e ee eg o o -@ eg 
(2) | f(x y) x* + y (09e 9. 99 ctos *$ oe PE "Boa ef Ze 
g(x, y) xk ll y :0 -0 ++ op 909 e ee eg ee -: e t9 -© -0 
..0 o. ee e 
++ ee e HI ee 
:0 o eo eg e e 
e 0: 00 ©: 00 -- ee -0 ee -o :0 9 o 
^ 00 00 00 +. -+- -0 00 07 09 9 ee ee 
€ -@ ++ e? eg e ee eg ee -- e 9 o e 
e. ee o 
ee e. :0 ee 
6 6 ee eoe e e 


€. A level indicator must not be used before any closing grouping symbol which is drawn in. 


i nca TAI SS? a 
x yz Ee 
x? y 2 ee ee .- 
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d. A level indicator must not be used to change the level if any symbol or situation specified in $79 has already effected the 
change to the desired level, 


882. Simultaneous and Non-Simultaneous Superscripts and Subscripts: 


a. When an expression simultaneously carries a superscript and subscript, the subscript must be indicated first, even if the 
subscript is numeric and does not require the subscript indicator. However, if this sign carries one or more primes in addition, see $83. 


(1) xi et E 
00 :9 e -. Be 
(x carries simultaneously a subscript of a and a superscript of n) 
(2) x j|. 09.99 E 
9 ++ 5 @ +s 00 
(x carries simultaneously a left subscript of a and a left superscript of n) 


(3) xi e T 


ee -. «+ e. 
(x carries simultaneously a subscript of 1 and a superacript of 2) 


b. When the same expression carries a superscript and a subscript which are not simultaneous, the relative horizontal positions 
of the signs must be retained in the transcription, but the base-line indicator must be inserted before making the transition to the other 
level. 


(1) a^ EE A 
9: 0 90. 
(the superscript is closer to the a than the subscript) 


(2) an” Sey fe ne eee 
9 0. ++ ++ 9 
(the subscript is closer to the a than the superscript) 
(3) ^x ay ra cen. ded 


(the left subscript is closer to the x than the left superscript) 


(the left superscript is closer to the x than the left subscript) 


(4) px 


(5 x? ?* ai e Bei 
ee .. .. .. e: 


(the subscript is closer to the x than the superscript) : 


ec By yh ak 


(the subscript is closer to x prime than the superscript) 


§83. Primes in Addition to Superscripts or Subscripts: 


a. The prime symbol must never be preceded by the superscript indicator. 


0) x edi 


S 
Z 
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b. When an expression carries one or more primes in addition to superscripts or subscripts, the prime symbol or symbols must 
be indicated first unless such symbols do not occur at the beginning of the superscript or subscript, in which case they must retain the 
same position as in ink print. 


a) x ee i ug: 
ee e: œ .. 
(2) x? SE ES 
ee e, -. e 
(3) x? BET aa 
00 ée, © +» seine 
(4) x"! Oe en aoe ee 
00 e, e, ees Së 
(6 x" SR EAR 
00 0. o. 
(6) x" co e 
ee ee o 
(7) Ax E MER LR A dinis 
9 ++ -0 00 PM e 00 e: 
(8) An Ha Gee hae E eo a rere 
9 ++ 0: 0 00 ++ +. + ee 


c. For primes in other roles see §172. 


§84. Plurals and Possessives: For plurals or possessives of mathematical expressions which end with a superscript or subscript 
see §39. 


RULE XIV—MODIFIERS 


Modification Indicators 


Directly Over 
First order e: 
:0 
Second order ce. 
e -0 
Directly Under 
First order oe 
:0 
Second order ee e. 
Se 
Multipurpose a 
Superposition Hd 
Termination Léi 
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! Modifiers 
Arc 
Concave upward As or 
)-- 
Concave downward TE "tS 
| e o 
i Arrow 
| Barbed at both ends <—> LR ei m m Se 
Barbed at left Tm oe of oe ee 
Barbed at left and dotted at right << LS ei T ee n 
Barbed at right 
Contracted form = e 
e. 9 
Uncontracted form — LR $0.28 Se 
Dotted at both ends o——» 29 9 vue T 
8 Be 9 
Dotted at left (no barb) e——— 57 7 96. 96 
Dotted at left and barbed at right —> 57 ? ; oe ag Ze 
Dotted at right (no barb) —— GO soni E 
M ee .. e 
Hollow dot at both ends e———o Sa ee ver v. 
-> -© 0 os or v9 o 
Hollow dot at left (no barb) — 2. in 18 ae 
9 :0 5:09 +. >. 
Hollow dot at left and barbed at right NS eT T eb ence 
9 -@ -0 e: 
Hollow dot at right and barbed at left «— —o 2. 1. 80709 E E 
e o e .e 
Hollow dot at right (no barb) ` —— 2^ de se m t. 
-8 o -9 *. 
Bar 
Horizontal (macron) — s 
WM 
Vertical e: 
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Caret (circumflex) in 3 3: 
Inverted V 9 eg 
:0 -0 
Left-pointing < je e: 
:0 -0 
Right-pointing > EE 55 
-> -0 
Dot . .: 
|. 
Hollow Dot o e. 
:0 -0 
Question Mark ? d - 
:0 00 
Tilde 
Extended pes e Se 
N 9 :9 
. - 6 
Triangle (equilateral) ^ ze s 
9 ©- 


885. Modifiers: A modifier is a superscript or subscript which occupies, respectively, a position directly over or directly under 
the sign to which it applies. The modifiers in the list at the beginning of this rule are those most commonly used, but other modifiers 
must be treated in the same manner. 


886. Modified Expressions: 


a. The Five-Step Rule for Transcribing Modified Expressions: The components of a modified expression must appear in the 
following order: 


i. Multipurpose indicator :, 


ii. Expression being modified. 


iii, Directly-over indicator $: or directly-under indicator eg 


" WM 
iv. Modifier. 
v. "Termination indicator eg 


These five components may never be separated from each other by transition to another braille line. The termination indicator terminates 
only the modified expression; it does not affect the level at which the modified expression occurs. 


(um ag ae e qu 
* 006 -0 -8 -0 


(x with subscribed bar) 
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(2) x+y ij $9. 8 02/079. E 
* 900 009 00 e -@ e 
(x plus y, with superscribed bar) 








i (3) lim f(x) e et t m E e" e jl. Seles cd ESO 
i x—0 95 ++ ©- -0 00 e ©. ee oo -o .. 00 00 00 


(the limit, as x approaches 0, of f of x) 


(4) x* ER re ge ee ees 
++ @@ 5: ©; -- 9 -0 -0 


(x squared, with superscribed bar) 
E ee + 
:- 00 0: -0 © -@ 
(x primed, with superscribed bar) 
(6) XQ ^ @@ cc - ©. 00 








d (x sub 1, with superscribed bar) 


( x, 59.8672 98. 72.9: 9» 00 
e 00 -0 0. ++ -@ © -@ 


(x sub n, with superscribed bar) 


b. When the expression being modified is a single digit or a letter, lower-case or capitalized, from any alphabet, and in any 
type form, and when the modifier is the horizontal bar directly above such a single digit or letter, the digit or letter, followed by the bar, 
serves to express the modification. This construction should be regarded as a contracted form of expression and must be used whenever 
applicable. If the modification includes a superscript, subscript, or prime, the five-step rule of a above must be followed. The five-step 
rule may be used in conjunction with the contracted form without fear of confusion. 





(1) x te 
eo e 


(x with superscribed bar) 


(2) x+y BE 9. "o Ts 
ee e oe oo e 
(x with superscribed bar plus y with superscribed bar) 
(3) xy e to re 
ee -o ee 


(x with superscribed bar, times y) 


MEM (4) xyz ee ee "e o 
00 eo e eg 
(x, times y with superscribed bar, times z) 
(5) x ER Sa ore. 
| ee e, e. 
(x with superscribed bar squared) 

















(6) x a 
d ee e 0. 


(x with superscribed bar primed) 
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0) *; €: 3$ "» 8- 
ee -0 -@ -- 


(x with superscribed bar, sub 1) 


(8) Xa ré br E 
00 -© © o: 
(x with superscribed bar, sub n) 
GE 0 009 8 


"BZ le eñ. 
(boldface capital Z with superscribed bar) 
(10) 854 to gant TN T 
ee ee 9 9 .0 D! 


(8.54, bar superscribed to the 4) 


a» GASH uBtNguutzttdgddutdnuS 


(a with superscribed bar times boldface capitalized A plus b with superscribed bar times boldface capitalized B, the 
whole expression with superscribed bar) 


(12) A. dbi. Lec 
| +) -@ $99 © 


(A with a right subscript of x with superscribed bar) 


8) A. Le eee te oh re e 
EY :0 .. .© 00 -@ eg ee o 
(A with a right subscript of x with superscribed bar plus y with superscribed bar) 
(14) ex Bn E es 
"> @@ -@ 
(e with a right superscript of a times x with superscribed bar) 


(15) Ze 9*9 GE 
ee e ee, o. 


(the plural of x with superscribed bar) 


$87. Modifiers of Higher Order: 


a. A modifier of the second order must be preceded by the second-order directly-over or directly-under indicator, and a modifier 
of the third order must be preceded by the third-order directly-over or directly-under indicator. The termination indicator, however, must 
be used only once, after the last modifier symbol. 


(1) a=3 ** 00 -0 00 e, 0. 
x+y "enee o9 Po 79 to ce: e v 





(x plus y superscribed by a bar, which in turn is superscribed by a equals 3) 





(2) x+y Me ee ere eee eS ae e e es Te 2€ EE 8: ee: She. e 
a 3 » 00 00 00 e e e e -. :0 @- 00 +--+ 4 09 +> o 0. ee e, -0 
ba 
(x plus y subscribed by a bar, which in turn is subscribed by a equals 8, which in turn is subscribed by b equals 2) 


b. A modifier of order higher than the third must be treated in the manner suggested in a above. 
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c. A modifier, to be of order higher than the first, must be associated with the same expression as a modifier of lower order. 


In 886b(11) above, the long bar is not a modifier of second order because no modifier of first order is associated with the same expres- 
sion as the long bar. 


$88. Simultaneous Modifiers: When a mathematical expression is simultaneously modified above and below, the modifier below 
must be indicated first. The termination indicator, however, must be used only once, after the last modifier symbol. If the modifiers 
involved are of order higher than the first, they are treated as described in 887. 





0 x+y e; soe EAEE 





(x plus y, with subscribed and superscribed bars) 


(2) @ 1 
> 2» =1 





9 5. -0 oe ee W e: «9 - @ ++ 00 00 00 -: -o ++ -o 00 -> -@ -0 0. . oe 
.. e- E -e 9- ©- +> Gë 00 -0 0: e ©- -O -@ -@ -@ or n -0 e. 
uj e" o. e e. te e: 00 .. -0 :0 00 ee, ée, @ :: 0. ++ Gë 8 0. LC 

(the Greek capitalized sigma with subscribed n equals 1 and euperscribed infinity sign) 

Dt rst 

x+y 

a=8 

H oe "8 ee ee .. 90 eo o. N e: '95: @ 9: ©: 0: ©- :0 e: 0 -. 00 

-0 oe fe t t] . :0 00 ée, .0 06: 0. o: 9 0. ee 

.. PM ee oe e |. H WA cc |. e- 00 -. 4 -@ -@ ++. ie .: ee e. 


(x plus y subscribed by a bar which is in turn subscribed by a equals 3; superscribed by a bar which is in turn super- 
scribed by b equals 2) 


$89. Parallel Horizontal Bars: Parallel horizontal bars must not be regarded as the equals sign or the identity sign when they 
occur above or below a mathematical expression other than a comparison sign. Furthermore, the bar which is more remote from the 


mathematical expression being modified must not be regarded as a modifier of second or third order; the double or triple bar must be re- 
garded as a single modifier. 


(1) = :: 00 0. ©. 0: eg 


x | ++ ©. © o 00 
++ 00 -@ © -@ -@ 
(x superscribed by double horizontal bars) i 
(2) ee ee Mo Ta Ok ce "6 Ce 


(3) x t eo BE Ce Ze 8: Ze ve 

— ‘+ £e e e ee `o WM 

(x subscribed by double horizontal bars and superscribed by single horizontal bar) 
(4) x Ode. Roos ee 


(x subscribed by triple horizontal bars) 


$90. Binomial Coefficient: The two expressions which constitute a binomial coefficient must be separated by the directly-under 
indicator. The expression which follows the opening parenthesis and precedes the directly-under indicator corresponds to the upper sign 





Rule XIV—§90-§93 108 





in the binomial coefficient; the expression which follows the directly-under indicator and precedes the closing parenthesis corresponds to 
the lower sign of the binomial coefficient. 


k ee .. e e- ee 


(the binomial coefficient with n as the upper sign and k as the lower sign) 


wp ee g 


(2) ër? ss $$ o oo o's ae e ai 
8; e >. > o +». om os o. +. o. 00 


(the binomial coefficient with g sub j as the upper sign and a sub j as the lower sign) 


$91. Modified Expressions in Superscripts and Subscripts: If a modified expression is part or all of a right superscript or sub- 
script, the multipurpose indicator must be preceded by the appropriate level indicator. This will automatically be the case if the modified 
expression occurs at the beginning of the superscript or subscript; but the appropriate level indicator must be restated if the modified 
expression occurs at an interior position of the superscript or subscript. If the contracted form for a modified expression is used so that 
the multipurpose indicator does not appear, the appropriate level indicator must not be restated. 
G) Ar IU cda AA ro. t De M9 
9 5. -© ++ 00 0 ++ © -0 


(A carries a subscript of x with superscribed tilde) 


(Dco — (On RE 58 05 T A.B 
«9 ++ -@ 090 -@ -. -O -O 00 -@ ++ 99 :0 ++ © -0 


(A carries a subscript of x with superscribed tilde plus y with superscribed tilde; the subscript level after the plus sign 
must be restated before the multipurpose indicator) 


ain T 
ra 
e 2 


(8) Az; uf ott tei ft. ee 
:0 -. -© 006 -O 00 00 e 
(A carries a subscript of x with superscribed bar plus y with superscribed bar) 


$92. Plural Modified Expressions: (See $39). 


$93. Modification by Superposition: When one sign modifies another by superposition, in deciding which is the basic sign and 
which is the superposed sign, the following hierarchy, in descending order, should be used as a guide: 


i. Integral sign 

ii. Operation signs 

iii. Bars — horizontal and vertical 
iv. Shape signs 

v. Comparison signs 


vi. Signs not covered above 


A sign belonging to a category lower on the list must be regarded as superposed on a sign higher on the list, and the super- 
position transcribed accordingly. If two signs belong to the same category, it is permissible to represent the superposition in either 





104 Rule XIV—§93-§96 





order, provided that the same order is used consistently throughout the entire transcription. The components of a sign compounded by 
superposition must be joined by the superposition indicator and transcribed unspaced, and without transition to another braille line. The 
termination indicator must follow the second component. (For other examples, see “Comparison Signs Compounded by Superposition” 
pages 140-141, and 148.) 


1 T WE o. ee 
D fA LIER 


(integral sign with superposed rectangle) 

(2) + Se ee ce 
9 -- -@ -@ -@ 

(horizontal bar with superposed square) 


(3) = 9 39 9.9 

EE, 

(dot between bars of equals sign) 
Me SE Eo 
8 0: ++ -0 ++ 0: -0 


(equals sign with superposed inclusion sign) 


6 e SE E ee 
-> :. @ ++ 9 0: -© 


(inclusion sign with superposed equals sign) 
(6) X ge .* :0 Q* o: oo 
t.e e n ee te 
(angle with superposed arc) 


894. Interior Modifiers with Signs of Shape: See 8111. 


895. Arc: 


GQ A ig ti er te gee: ge 
eo +e -O -9 


(A with subscribed arc concave upward) 


(2) “AB e E gee ee 
.. o... o o. e. e 


(AB with superscribed arc concave upward) 
(8) A R te E lee 
— ie 9 e Ge fe e- e 
(A with subscribed arc concave downward) 
(4) AB A e S ET i.) 
iod (5,9 ++ 9. -O :0 0: 09 


(AB with subscribed arc concave downward) 


$96. Arrows: Arrows must not be regarded as modifiers when they occur directly over or directly under a comparison sign. In 
that event, they become a component of a sign of comparison compounded vertically. 
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When a right-pointing arrow with a single shaft of ordinary length is in regular type, has a full barb, and is not part of a 
more complex construction or compound modifier, it must be transcribed in its contracted form. If such an arrow is in non-regular type, 
does not have a full barb or shaft of ordinary length, is part of a compound modifier, or is itself modified, it must be represented in its 
uncontracted form. 


— 
MABE. oropa ee ses 
59 +s -© ++ 9:09 0: -0 


«--—— 
(2) AB 101 QUON. WR. Ot MK ee. se 
< 0 - -© 0.9.0 .. 09 


(AB with superscribed arrow barbed at left) 


—> 
(3) AB A E AA+ 
509 5:0 ee -0 -> 0 es es 0- -0 
(AB with superscribed arrow barbed at both ends) l 
«4———9 
(4) AB Sear $757 9. $. e* 2" ed.» E Qe 
.. -© 9 :0 :0 -0 e e 9 -0 
(AB with superscribed arrow barbed at the left and dotted at the right) 
e—a 
(5) AB tg 1: el ae Ge E «2 99.99 ee 
9 6 -© 5 9:009 oe .. 9 9 
(AB with superscribed arrow dotted at both ends) 
0 ——=() 
(6) AB E ele oe > 
. -0 -» © -- :0 9.9.9 -- -- -0 09.09 


(AB with superscribed arrow with hollow dots at both ends) 


o—_ 
(7) AB P EIC E D 2d S oa ea 
. 0 2: 9:0 -© Bos o -0 


(AB with superscribed arrow dotted at left) 


— 
(8) AB t) 1:095 c: o 9. 9 0 


. .. >: @ 00 
@ ++ ++ +s 0: 9. ©: ++ 00 00 e eg 
(9 5.9 5. 9.9 09 .: .. 0: -0 
. (AB with superscribed arrow dotted at left and barbed at right) 
) ais 
4 (9) AB A REED edP Eee: 
.. © -> -© -- -> © >> -> -> 9 
(AB with superscribed arrow dotted at right) 
(10) Xto Y Mr la 0. 98 980. 0 8. Pc ^q 5. Ga. oe S. 
-> 00 D 8 ee ee Oe © es 9 0 -. 1 -0 00 


(arrow with superscribed f hollow dot g between X and Y) 


$97. Horizontal Bar: 


a. The horizontal bar must not be regarded as a modifier when it occurs directly over or directly under a comparison sign. In 
that event, it becomes a component of a sign of comparison compounded vertically (see $147). When the horizontal bar is itself modified 
by a dot under it or a caret directly over or under it, the combination is a modified sign of comparison (see $146). When the horizontal 
bar is itself modified by a dot over it, the combination is a sign of operation. 


b. The horizontal bar is often used to indicate the recurrence of one or more digits in a decimal numeral by placing it over the 
digits which recur. 
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a 3 oe aoe: 
ee -© -. -9 
(decimal point 3, with a bar over the 3) 


(2) .71128 "ZZ ie oe o: ee 9. ^o oo 
00 -@ -: 00 ++ ©: 900 -0 -0 e 


(decimal point 7128, with a bar over the four digits) 


(8) 3.5729 Ue ge oe ae E te es 
090 -. -o + ee -. ©: ©- -0 O -9 


(3.5729, with a bar over the 29) 


c. When the horizontal bar occurs over or under the integral sign, or over or under the abbreviated or unabbreviated function 
name for límit, the bar must not be treated as a modifier (see $171 and $118, respectively). 


$98. Caret: 


Q) x i12 258 


(x with superscribed caret) 


2) - e A O 6c ee 
| o. -0 © -> -@ 
(equals sign with superscribed caret) 

( x Eo P E 
.. ep -@ © e ‘© 
(x with subscribed inverted caret) 


4) = je t 9 T 
-e 0. -@ -© © © 
(equals sign with superscribed left-pointing caret) 
(5) = ie E el o. te ee 
:0 MA WA -> 0 
(equals sign with superscribed right-pointing caret) 


§99. Dot: 


a. The dot is frequently used to indicate the recurrence of one or more digits in a decimal numeral. When used for this pur- 


pose, a dot is usually placed in print over each digit of the recurring sequence. In braille, however, only a single dot must be used.as a 
modifier. 


(1) A E GUTOPISS 
00 © .. -. -@ -6 © 


(decimal point 3, with a dot over the 3) 
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(2) 185 EE Ue Got Gece ee. se 
ee .9..- .. .. .ọ -© -© -@ 


(decimal point 135, with a dot over each of the three digits) 


(3) 135 fuat 


(decimal point 185, with a dot over the 5) 


b. Although there is theoretically no limit to the number of dots which may be placed over or under a single mathematical ex- 
pression, in practice the number rarely exceeds three dots. However, as many dots must be used in the transcription as are present in the 
printed text, except in the case of recurring decimals as in a. 


D y i 88 KK: 
.. @@ -0 © -@ © 
(x with two dots over it) 
Gh. se da. ee ee eres 
x 19-0979 9:9. e 
(x with three dots over it) 
(3) x [Qe aes e 
> ee e 0 0 H- 
(x with two dots under it) 
8100. Hollow Dot: 
OI = ‘eile o. i t e 


ee, e e ee 
(equals sign with superscribed hollow dot) 


$101. Question Mark: 


Wes. ch E 


(equals sign with superscribed question mark) 


(2) = ET e EHE 
:0 0. -@ e og e 


(equals sign with subscribed question mark) 


C $102. Tilde: The tilde, simple or extended, must not be regarded as a modifier when it occurs directly over or under a comparison 
sign. In that event, it becomes a component of a sign of comparison compounded vertically (see 8147). "When the tilde, simple or ex- 
tended, is itself modified by a dot or a caret directly over or under it, the combination is a modified sign of comparison (see $146). 
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RULE XV—RADICALS 


Radical (square root) IVA 


Radical Indicators 


Index-of-Radical 


Order-of-Radical 


First inner radical d 
Second inner radical nee 
Third inner radical eee 


Termination 


a. When the square root sign has a vinculum (horizontal bar) which specifies the extent to which the radical sign is effective, 
the transcription of such a radical is accomplished by the following three steps: 


i The radical symbol ¿a 
o. 


ii. The expression to which it applies (radicand). 


iii, The termination indicator 


1) v2 e.. eg 

H 9 
(2) vx+y et ees 
(8) vi CAE 


$103. Simple Radicals: The most commonly occurring radical is the square root. 
(4) Vx? y 19 "e. e a e ete E ER a 


5 :0 00 00 e 00 e og 
© Z TES 


(6) 3 Va 


(7) 
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b. When the square root sign occurs without a radicand, as when attention is being called to a sign in ink print, or when the 
extent to which the radical is effective is not indicated in ink print by the vinculum, the termination indicator must be omitted. 


(1) The V means "square root." 


H -9 ee . ee o + 9 00 0- ee .. e. o 
o. WI e: e o o. + 99 >.: e e ee e 0 00 eg o 
o oe .. o "+ © e. ee e. .. e e: 0. e o ee 
(2 V(x + y) je e. 99 o oo o 


. -- .. = e. 
©.: 09 00 00 ep ege 
(no vineulum in ink print) 


$104, Index of Radical: Radicals of index other than 2 require a specific index. The transcription of such a radical is accom- 
plished by the following three steps: 


i. The index-of-radical indicator 


ii. The index of the radical. 


iii. Then proceed according to the three steps in §103a. 


a) y e: eo Ba os 
9. €. 6 - 8 
(2) 3Y/x+y TT oe E aces 
00 -- -@ -. © ee 00 eg e 
(3). Wa g: *e ze 99 
9 0. ©- ....Q0. 
(4) nts pcd $9. 29. 9 90 —0 E ee Oe 


8105. Nested Radicals: Occasionally, radicals are nested one within the other. The first inner radical is then regarded as having 
a depth of order 1, the second inner radical as having a depth of order 2, and so on. In such cases, the order-of-radical indicator  :* 


(dots 4-6) must be repeated before both the radical symbol and its associated termination indicator as many times as it is necessary to 
indicate the depth of that radical. If one of the inner radicals is associated with an index, the proper number of order-of-radical indica- 
tors must be placed before the index-of-radical indicator rather than before the radical symbol itself. The order-of-radical indicators are 
provided for the purpose of enabling the reader to keep track of the depth of the radical to which it applies. 


E GUS GP ve ce iie SS oe e 


ee ee ee: oo oo 90 e `o 00 oo e 
(the square root of the sum of three terms; the first term is x, the second term is the square root of x plus y; the third 
term is z) 


D wet very + y 


0. ++ :0 00 -@ ++ -. -0 © @ ++ -@ 00 -@ ++ ++ -@ 90 -© ++ +: 8 00 -0 ée -@ +: .. gé 
0. 00 -@ -. .0 0: © +: . o. 00 © -~ -@ - -@ ++ -© -0 9. -@ .- OÒ ++ © -@ 
:0 -: 0: 00 .. 06: .. e0 -> -0 ++ 0: 00 ++ 9. ++ 00 00 -. 0o. .. -@ -@ 00 090 -: o 


(the cube root of the sum of x squared, the cube root of x squared plus y squared, and y squared) 
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(3) V/ wx = Ki vx 
| -© e, -+ -O 99 e 99 00 9 0. @- ++ -© -© :0 00 -O 99 eg 
Sum T uo Ns "e Së 


(the square root of the cube root of x equals the cube root of the square root of x) 
(4) 9 959 e oe te. tato om ES A AR 
x 4 vy vai e* oe ee co. os ce e e o" ai e ee o "8 "e 
(a nest of three radicals; the outer radical contains x plus the inner radicals, the first inner radical contains y plus the 
second inner radical, and the second inner radical contains z) 


RULE XVI—SHAPES 


Shape Indicator e" 
D 
Interior Shape-Modification Indicator op-ed 
9 -@ 
Structural Shape-Modification Indicator 75 
0 
Filled-in Shape Indicator e 
H 
Shaded Shape Indicator d 
e 
Termination Indicator ES 
DI 
Basic Shapes 
Angle PLE ge ¿e 
"e e 
Arc 
Concave upward m: soe: 
8 - 
Concave downward NS Hp 
:0 0 
Arrow 





Left-pointing — ee 


Right-pointing 


Contracted — e. Ze 
-> 0 
Uncontracted —R LR ee ee e 


Down-pointing | ee oo 
. DI 
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Up pointing | Sha 
Circle Q ee eg 
|. 
Diamond O ON 75 
Ellipse (oval) OD Sg 6. 
- 
Hexagon 
Irregular Q) eo o. .. - 
9 -- 00 
Regular Q ee 23 
9 0. 
Intersecting Lines E 3 A8 
Is Parallel To | | ee o. 
e.: ©- 
0 ©. 
Is Not Parallel To H eee 3: 
o. -9 e- 
Is Perpendicular To ee oo 
$$ A 
Is Not Perpendicular To e ee oo 
Ba SE 
Parallelogram LS D 3 
Pentagon 
Irregular Q ee oo oo 
e ee 
ee 
Regular e ee .. 
e: e. 
o -@ 
Quadrilateral a i e oe 
| 0 0. 
Rectangle E / z: Se 
Rhombus L or VN 57 *. 
Square L) ze v 
0 -@ 
Ss X Dp 
9 ©- 
Trapezoid LN 55 vi 
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Triangle 
Inverted V ; ge 
9 -@ 
Regular (equilateral) A ze 5s 
i -© ©- 


Shapes with Interior Modification 
Angle 


Angle with interior arc 


Angle with interior clockwise arrow 


Angle with interior counterclockwise 
arrow 


Circle 


Circle with interior arrow pointing right ee ee: 


Circle with interior arrow pointing left eo oo - 


Circle with interior arrow pointing right 
over interior arrow pointing left 


e 
eee 
-@ 
o 
e 
o 


Circle with interior arrow pointing left 
over interior arrow pointing right 


Circle with interior arrow pointing up o... 


: eo ee -o 
Circle with interior arrow pointing down eo oo o oo so... ge 
El -© -© > ©... e. © 
Circle with interior arrow pointing up $* ?* ZS ZP S oo we fe ef ^^ Oe ee Ze Zi 
followed by interior arrow pointing down "8 9 v9 LEA T E se ! 
Circle with interior arrow pointing down ee 99 -e ge eee uo ss Po LA RR 2: o ss "s oe ! 
followed by interior arrow pointing up |. NL c :. HK c9 oos .. 9. 0 





Circle with interior cross 


Circle with interior dot So ee 


Circle with interior minus sign oe oo . 


Circle with interior plus sign ee oo. 


"e ee 8 
Square 


Square with interior diagonals 


Á 
A 
Z^. 
e 
e 
e 
e 
O z'rgzznesshs 
O 
TU 
O 
Gi 
© 
O 
O 
E 
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Square with interior dot 


Square with interior horizontal bar 


Square with interior vertical bar 


Square with interior northwest- 
southeast diagonal 


Square with interior southwest- 
northeast diagonal 


N OHIO 


/ 


Shapes with Structural Modification 


Angle 


Adjacent angles be or x 


Alternate exterior angles 
Alternate interior angles 
Complementary angles 
Corresponding angles 
Exterior angles 

Interior angles 

Obtuse angle 

Right angle 

Straight angle 
Supplementary angles 


Verticle angles 


Triangle 


Acute triangle 


Isosceles triangle 


bop XR LE OME HA 


Obtuse triangle 
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Right triangle —. e*t ses 

SS N E 

Scalene triangle PSSS .. e :9 .* 95 


/ $106. Basic Shapes: A shape is a sign which is in general a miniature picture or diagram of the object which the sign represents. 


A shape is represented by using a letter, numeral, or even a configuration of dots which is suggestive of the shape. The 
Shape indicator must precede the shape symbol. A symbol of shape must be used only for the representation of the corresponding sign 
of shape; it must never be used to represent the word or phrase which is the name of such a sign of shape. 


ooo ez 
-. ©. 
23) O e. tT 
.. +. 
8) D $* ze 
-> -9 
oO fe 
© Z eLa 
6 -o 
© — Gë : 
"o e | 
ma gge | 
00 :: -0 -@ 
(8) Z ABC = Z DEF ee -0 e ©: ee © -. 00 9 0. ee -0 “+ T -: 0: ++ 00 
*$ "e Me le ce Ie. De ‘ee: $e Ba R 2 y c 


8107. Other Shapes: Signs of shape which do not appear in the list of Basic Shapes must be represented by the use of one or more 
letters suggestive of the name of the shape being represented. Care must be exercised not to use an alphabetic symbol to which a mean- 
ing is already assigned in the above list. In addition, the transcriber must supply a note of explanation to the reader concerning the 
name of such a sign of shape and must supply a drawing of the shape if possible. If a combination of letters selected to represent a sign 
of shape is contractible, the contraction must not be used. The shape indicator must precede a shape symbol constructed in this way. 


(1) (L BEE 
:0 0. ©- 
(in ink print, the drawing of a moon) 


(2) 


ALS ee oo o. 
0 S 


(in ink print, the drawing of a church) 


8108. Filled-In and Shaded Shapes: Any of the closed shapes in the above list, if they are filled in or shaded, must be represented 


as such by using :$ (dots 4-5-6) or e (dots 4-6), respectively, preceding the shape symbol. The shape indicator must, in turn, 
. 


' . 
precede whichever indicator has been used. 
(1) «e oie te 
M | .. 


(filled-in ellipse) 
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2 ez 2e ce 
(shaded ellipse) 


$109. Polygons: The list of Basic Shapes contains the shapes for regular polygons up to six sides. Any regular polygon with 
more than six sides must be represented in the manner suggested, that is, by using the numeral which specifies the number of sides. An 
irregular polygon, that is, one which has at least two unequal sides, two unequal angles, or both, must not be represented in this way. 
It must be represented as specified in $107. 


o) tg 


(regular octagon) 


(2) ( ) $* a: a: 
“@ 9- 


(regular polygon of 12 sides) 


o. ziz 


(filled-in regular octagon) 


(SA. exe 


(an irregular octagon; a transcriber's note with a drawing is required) 


$110. Shape with Structural Modification: When a sign, which is a special case of a more general situation, is used, (for example, 
right angle is a special case of angle), or when two or more signs of shape are combined to form a composite sign with a more detailed 
structure, (for example, two angles are combined to form adjacent angles), the shape which is formed in either of these ways is called 
a shape with structural modification. 


The modification is indicated by a letter or combination of letters suggestive of the nature of the modification. The symbol 
used for indicating the modification must be preceded by the structural shape-modification indicator and followed by the termination indi- 
cator. This combination must directly follow the symbol of basic shape which is being modified. 


Shapes with structural modification not shown in the list of Shapes with Structural Modification must be transcribed in 
accordance with the principle suggested by those shape symbols. The transcriber must supply a note of explanation to the reader con- 
cerning the name of the structural modification and must supply a drawing if possible. If a combination of alphabetic symbols selected 
for a structural modifier constitutes a contractible combination, the contraction must not be used. 


ORA gage 


(an isosceles triangle; without modification the shape symbol signifies triangle) 


o mass 


(adjacent angles; without modification the shape symbol signifies angle) 


8111. Shape with Interior Modification: 


8. When a letter, operation sign, or other sign is placed inside the basic sign of shape, the shape which is formed in this way is 
called & shape with interior modification. 
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The modification is indicated by using the symbol which corresponds to the modifying sign. This symbol must be preceded 
by the interior shape-modification indicator and followed by the termination indicator. This combination must directly follow the sym- 
bol of basic shape which is being modified. 


O@ ety y 

oQ mu'timis 

acg T 

l -0 0: -© e e -@ 

of ssp deg H 


b. If two or more interior modifiers, arranged horizontally, occur inside the same basic sign of shape, the corresponding symbols 
must be separated by the multipurpose indicator, but the interior shape-modification indicator must be used only once, before the first 
modifying symbol. The entire combination must directly follow the basic symbol of shape which is being modified. 


o (Ò zrizzusebBbsnZheenlu 


€. If two or more interior modifiers, arranged vertically, occur inside the same basic sign of shape, the corresponding symbols 
must be transcribed successively, without intervening spaces or indicators, beginning with the symbol which corresponds to the upper- 
most sign and proceeding in descending order. The first modifying symbol must be preceded by the interior shape-modification indicator, 
and the entire combination must directly follow the basic symbol of shape which is being modified. None of the interior signs may be 
regarded as a modifier of any of the others, and the technique for representing modified expressions does not apply. 


ve SU 82 SE oe os do seed 


§112. Shape modified by Superposition: When a sign is superposed upon a sign of shape, the shape which is formed in this way is 
called a shape modified by superposition. Superposition may be distinguished from interior modification by noting that in superposition 
one of the signs extends beyond the boundary of the other. Whereas, in the case of interior modification, one of the signs is confined 
within the boundary of the other (see §93). 


(1) o. WW LA ee eo 
M O 
(a vertical bar extending beyond the boundary of a circle) 


o Q angg: 


(a circle with a vertical bar through the center extending as far as the boundary of the circle) 


$113. Drawn-In Shapes: It is often better for the reader to have shapes drawn in than to have them represented by the elaborate 
braille constructions specified in this rule. However, it is not possible to formulate specific rules concerning which form should be used 
and, therefore, the decision is left to the experience and judgment of the transcriber. 


$114. Plural of a Sign of Shape: The plural or the possessive of a sign of shape is sometimes indicated by placing the letter “s” 
on the inside of the sign of shape. When this form is employed, the braille transcription is effected simply by placing the lower-case 
letter "s" after the shape symbol (see 839). 


(1) fi 


(in ink print the "s" is inside the triangle shape) 
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8115. Spacing with Symbols of Shape: 


a. When a sign of shape is followed by its identification such as a letter, sequence of letters, or numeral, there must be a space 
between the shape symbol and its identification. In principle, the spacing rule which covers symbols of shape which are identified are 
the same as those which apply to function names and their abbreviations. 


a) Zi $t E 
*@ -0 ee -- 
(2) 4 ABC HI NEED T 
-> ©- 9 -> -0 ++ : ee 
(3) OR eevee de 
M WE 9 ©- 


(4 InQ ABC, ZA — 90°. 


ee e e: e ^ @@ «+. ee e 9 -0 0. 95: 59.99 -0 +. 
SA AR oree eS tue; ilu 9.9. ter oe: $429.22: eg ee 
5 UVW d XYZ ee -© -0 oe Be es 0: es 09 ee *« ee -. 00 ++ @ 
o A = See 1300: E ^ BSc Our e e Saree 
(6) LA ee e .ọ 0o. oo fe ©. 
Da we 6 ET eut 
Dou NN de. 5 iced 
(8 Zx + Zy ee e ee e oo -e ee 
ve Ee 9 60 Ee Ze oe 
(9) 21+ 228 BER T 25 E 
H 0 00 -. 00 0. >Ò e eo -. 
(10 AABC oe ee a t © ++ ©. ++ 00 :0 00 -@ Sa o. «67.90 s RE ce 
AEFG TnS as lect os 
(11) m ZABC ee eg e - c €. -- 00 
ei te te te et Sg eee 
(12) Z90°+ Z120* ge 5° egg ee Or ee eee ce (e ee, e ie mut 
0 -0 00 0. 00 -. .0 -@ ++ 68 e e eg, e 00 -- -0 -@ 


b. Shape symbols which represent omission must be spaced in accordance with the omitted item which they represent. 


qa) Oz $* ee t ce 
:0 -@ +: eg 

(the square represents an omitted numeral) 
(2) $A Se. ier c0 
wn ©; 0 @ 


(the triangle represents an omitted numeral) 


` 4 262 13 ee 18 "e e» fe e. ZZ ES -5 ee te ^9 EI oo .^ es ZZ 
‘ (3) 6159 = 3 ege -> eege: ©. -@ eg e o. 00 ©. ee .e òo: 0. -- > oo 
(the triangle represents an omitted numeral) 
(4) 1day =240 Sel SS of. UU 
ee -- e e 00 9 9. eo o. "M PM 


(the diamond represents an omitted word or abbreviation) 
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(5) xOy=yOx Eet, Goes Se etc. eo 
00 -> e eg -9 0. ee -© e 00 
(the square represents an omitted sign of operation) 
(6) 24447 O | settee | oo 
00 9: oo e "9 ©. ee eg 
(the triangle represents an omitted comparison sign) 
(7) 24+43=VYV S ENOS ..: a 
ee 0- 00 .- :0 0. -> -@ 
(the inverted triangle represents an omitted numeral) 
c. Symbols of shape which are either comparison symbols or operation symbols must be spaced accordingly. 
1) fog se 29e ss 
DÉI e 0. os 
(the arrow is a comparison symbol) 
(2) lim f(x) Cen .* ** ** 9t e as ee de ** ee 
x oo 9 «+ ©- -0 00 «e e- -> 00 e ++ 00 00 00 
(the arrow is a comparison symbol) 
(3) AB CD EE A $29 2c DM SON ee 
9c» -> ê. e. »0 cc 
(*is perpendicular to" is à comparison symbol) 
(4) AB Y CD Pao a tee eee e. OS 
.. 5:9 ee e. -0 0. 9 pcc 
(*is not parallel to" is a comparison symbol) 
(5) x (Dy Oe ac 9, e en "oe te 
ee .ọ -6 -0 00 .0 00 
(the circle with interior plus symbol is a symbol of operation) 
(0 xMy A ee Seer o 
00 -0 e -@ eg 
(the filled-in square symbol is a symbol of operation) 
d. Inany case, a symbol of shape must be unspaced from any braille indicator which applies to it. 
— 
(1) AB jos Ti E c co ae 
e e. e... è. e 
(2) 1101 + 1000 LA ee tet he ee ue 10 0.50 Ne 
o o 00 -+ ++ 00 ++ -> -@ ++ ++ 00 ++ 00 00 00 -O -@ +> 
RULE XVII—FUNCTION NAMES AND THEIR ABBREVIATIONS 
Abbreviation Function Name Braille Equivalent 
amp amplitude 9; ee se. 
.. 9. ê. 
antilog antilogarithm ?: oe ei ....... 
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Abbreviation Function Name Braille Equivalent 
ae arc A n 
arg argument Ka 9... i 
colog cologarithm 9e" 2^ $5 Ce 
9 9. 0- «+. 
cos cosine eo o. A8 
e. o: 
cosh hyperbolic cosine H Ze ei $ 
cot  eotangent eee. cs 
e- e- 
coth hyperbolic cotangent e. o <6 e; 
o. @ +. A 
I 
[| 
covers coversine ee 9. 9: 0 $. 8 
e. ee e: e. 
csc cosecant .. o gg 
e- 
esch hyperbolic cosecant oo o... 
. o. eM 
ctn cotangent oe 8 eg 
e.: e. 
ctnh hyperbolic cotangent E 3 75 Ze 
det determinant oo 9 
e. 
erf error function Vi z e. 
exp exponential °, we se 
- 90 ©- 
ng exsecant EE d Ee 
ee e. 
grad gradient (e$. t: eg 
O... oe 
hav haversine ett 
oe ee 
im imaginary part BEL 
.. 9- 
E inf infimum °° 75 ze 
lim limit $5 29 66 
e. e- 
lim upper limit egr cc 
-> e- e- 
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Abbreviation Function Name Braille Equivalent 
lim Jower limit oo o. o oo 
I 9 9. e. 
In natural logarithm e: eg 
o. e. 
log logarithm se 58 
e- 0. we 
max l maximum eo o: oo 
o . 00 
min minimum oo Ap oo 
e: e 0 
mod modulo ee o. oo 
o. 0. -.. 
re real part Se " 
SS secant QU 
9. rs qa 
sech hyperbolic secant ei " se $ 
sin sine ge ¿0 e» 
e- < e. 
sinh hyperbolic sine BG. 50:08 d. 
e: +s 0. +. 
sup supremum Af °. Sg 
e ee 0. 
tan tangent LE 
e- ++ e. 
tanh hyperbolic tangent S f? S. 
e: e © oe 
vers versine E ce 
ee e. e. 


8116. Contractions in Function Names and Their Abbreviations: See §55b and $56. 
8117. Numeric Subscripts with Function Names and Their Abbreviations: See §77. 


§118. Modifiers with Function Names and Their Abbreviations: The bar which occurs over or under the function name “limit” or 
its abbreviation “lim” must not be treated as a modifier; the combination must be transcribed by means of special symbols for upper 


limit $2. or 55 or $$. ot *t* gt 28 or lower limit 90 S: AR °° or 90 o: o 06 1e 58 
9 


S Other modifiers, 
:0 0. -. 0. :0 0. .. 0. ++ © | e. ++ 9 9 0. +: e. 


however, must be transcribed in accordance with the techniques for the representation of modified expressions. 
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(1) Tim f(x) - ©. 6: -@ 00 00 909 ee o. - ee ee ee -- 006 -- ©: 0. o 
oe OOS Oat NE. 7 TS. QR. i. Be ee T 
(2) lim f,(x) - ee 0. -© 00 00 es eee. - ee ee ee -- 60 .. e. 006 .e 
Se ee ee e st Tr» te Re C» - c» 90357 m 09 eR 
(3) lim f(x) .. WO: -0 00 006 09 ee e, :0 ++ 00 ee @- 00 © 
Ge E 1. 


$119, Spacing with Function Names and Their Abbreviations: 


a. A space must be left after an unmodified function name or its abbreviation. If the function name or its abbreviation carries 
a superscript, subscript, or modifier, the space must follow the superscript, subscript, or termination of modifier. 


(1) sin x oe. Zë iir 
e: . o. se 
(2) cos? x ee o. -o -o -- eo 
ter $e 5t €. ee 
(3) en» Pa 5 55 PE Zi 
.. e . 0. ee 
(4) arc AOB f$ t DEOS Ab oes 
9 cc cc e ©- 8 e 
(5) log, x $ uM n 
T e- +) RA ee 
(6) lim f(x) ig i eed eee Ses 1$ ee. Cu de cle 
9 9: ++ 09 e eg e o. ee ee 5-0 :- 00 00 00 


b. If two or more consecutive function names or their abbreviations occur, the space between them may either be omitted or 
included in accordance with the ink print copy. When there is doubt concerning the presence of a space in ink print between the function 
names or their abbreviations, a space should be left in the transcription. 


(1) arcsin x e. 9... sos. 7 
di e ©. +e © ee 


(2) are sin x T ef ef CS n 
e .-* ee o. ++ e: ee 


(space between arc and sin clearly shown in ink print) 


€. The expression which follows or precedes the function name or its abbreviation must be spaced in accordance with the other 
spacing rules of this Code. 
DI sinx + Y RI E EE I es 
6. -. e. ee oo e. 
(in ink print, there is a space on both sides of the plus sign) 


(2) sin 7/3 e" e to i eU cece ee 
e. .. ©: 9 ©. -0 0. +. 


(in ink print, there is no space on either side of the diagonal line) 
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(8) sin 80° cos 45° + cos 30° sin 45° 
e -@ 0.0 ^ -e -@ 0. > @@ 0- e e - 9 99 
o: 0. -@ :0 00 :0 -@ +». «++ -0 ++ -@ ©- e ee o -@ e 
e: -. e ee -- eo -- pp, 0- © ee .e e... -@ e 
e 00.0. -0 © ++ ++ 9:0 @ -- -O -@ 90 ®© ++ «+s -0 0 ê 
. oe 55e 0. 9 00 -@ -@ -- -. -@ 9- 0. -0 -0 90 e, ©- +. 
. @@ ++ ©. ©- ee -- 00 -- -> -0 .- ©. -. @ 90 -@ -0 -. -> -@ 


(4) 


(5) 


(6) 


(7) 


(8) 


(in ink print, cos 45° and cos 30° are preceded and followed by spaces) 


asin x + 8008 y EE 6 ee 
ee ©: 0. -. e- ee 00 -- -. e. we: ee 


(in ink print, there is no space after the 2 and the 8, and there is a space on both sides of the plus sign) 
sin a cos y een Se ve meo ur. o. 
@- .. 9. .. .. 0. ©- ee 
(in ink print, there is a space on both sides of the a and the y) 
vi — cos? x n ROME AE o ter ee ees wees 
e, ++ 00 ++ @- 6» ++ @ ee 0 
(in ink print, there is a space on both sides of the minus sign and the x) 


1 . 00 -. .e 00 0. -@ -> .. ọọ ©. -@ :0 0. 9 0. 00 
—— — eos = tan . sin -e 0- ++ -. © 0: -0 .. -> .e © Se e ee .. .e 
cos 5. © * ©: 0: 00 00 -. 0. @: 9 ©. o. «+ e. 


1/cos — cos = tan - sin 


RULE XVIII—SIGNS AND SYMBOLS OF GROUPING 


Parentheses (round brackets) 


Left 


Right 


Normal Enlarged 
e, 9 

( ee e 00 
ee -> 00 
WI e: 

) ee :- 00 
KE) "> 00 


Brackets (square brackets) 


Left [ 7 Se Ae 
Right ] a tug 
Boldface Left [ D ? se 
Boldface Right ] 3 S es 
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Normal Enlarged 
Braces (curly brackets) 
Left j SE SCH | 
Right | HE si 
Vertical Bar 
Single | $e A s: 
Double j TET ars 
Boldface Single | 5 ze 
Boldface Double (| ES 
Angle Brackets (angular parentheses) 
Lett € 77 ció 
Right ^ ggg Did 
Barred Brackets 
Left IL zz E E 
Right I sna S 
Barred Braces 
Left T HET Si 
Right I WE ae 
Half Brackets 
Upper Left [ort jS | se y js 5 33 
Upper Right le^ tg trud 
Lower Left Lort "ot iS ie ii ge 
Lower Right fort tug if le ts es 
Transcriber’s Grouping Symbols 
Left uy uu 
Right "e a: i4 1 
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8120. Symbols of Grouping: 


&. The grouping symbols listed above must be used everywhere in the transcription, whether for literary or mathematical pur- 
poses. The grouping symbols of English Braille must never be used except to enclose literary material on title pages. If a grouping sign 
occurs which is not listed above, then in the spirit of the Code, the transcriber must devise a symbol whose first component is 9; for 





LA 
o 
the opening grouping symbol and must use the same device but with last component ¿$ for the closing symbol. ^ 
ee 
(1) (ie) $e e" e» "e ee ei 
66 -@ -. -0 eg 
(2) (8.8.5. = 8.8.8.) Ze e* oo °. oe ei oo sy arse e* oo *: os ei oo ei 
ee o. e. e e- e o. o '0 0. -0 00 
(3) (LCM means lowest common multiple) 
e: H . ee eo ee ee .e ee ee o @ -+ 00. 0. 00 
ee . D Ae Eë 9. © @: e e e PPM 
ee o ee . 0- @- ++ 0. ©- ee o o :0 99 o9. e e. 
0 00 0. ©. e 0 00 o: 
.. ee .. + ee o e. e: . ee 
së 0. 00 0. ©- e.: ©: 
(4) {Wed., Thurs., Fri.) -5 Se 2: ee et oo o: Ll 78 7: ae o? o €: 1: O° ee o° ee fei 
06 00 e e e e -. :0 -© 00 0. 9. :0 ++ €... © «+ .0 €. ee 
(5) (Mary, Sally, Jean] 14 y V. 2€ 2 Te 2. PE od ergs jS $e . € 2 
* 00 €. o e ee .. :0 0. -0 00 +- |: 59 -> 0.0 
(6) (seven)? + 1 $e ai "6 9. o. ai Ze e fe 
ee e ee @ee-: © ee 
(7) (light-year) $e 9. e^ 6. os .. AE 
ee o. H 9 ee eg e. ee 
(8) (x-intercept), (xy-plane) 
o ee ** 9 @@ 00.0 ee -@ -@ +: ©: 00 eg, 00 e, o ee o H 
. ++ 6 99 00 -. -@ ©. 00 eg, ee -. -0 ++ ©. ©- :0 :0 00 
00 e 00 ege, o: o... e. e ee e. 90 00 00 oo e o. e. ee 
(9) (“Two” is not the same as two.) 
©. ©.. -. 6 6. | e ee |. :0 0. ee ©. e. 9.9 ©: |. 
00 ee, -. 00 eg e ée .. ©. :0 o. 0. se -. œ :0 00 oo -o 00 og 
00 :0 00 ee, e o. 00 o . ee o o ee e. o e. ee 
(10)  (5-inch stick) o .: 6-6 66 o. 
ee o ee o :0 o >. © ee 
(11) (Bar-x) $40: $$ ll te "à af 
ee e €. 00 -> 00 eg 
(12) (1-to-1) 99 9. 09 76 19.9 9 
00 -. 0. ge o ee e. * 00 
(13) (rate) x (time) = (distance) 
e... e. :0 0. -@ ee 06: -: -0 +@ H WH e: ++ -6 ee H 
ee .. ee e 00 -- -. 00 -> 009 00 CRT cero) 00 eo 00 -. 6 00 
00 0- ++ 9: -» 00 ++ -© 00 -+ e. 00 -0 0. ee e e, -0 .. ee 
(14) (divisor) (partial quotient) + (remainder) = (dividend) 
€: 00 -0 9. -> ee, e -@ 0. : ee . e e. ee 9 e. :0 o :0 e 
ee ee 6. oe o, -@ 060 080 060 e 0. o. e: ee ee oe o ee og 
eo ++ ++ ee : e. ©: ©: 00 eg, e, .. KR o ee o e. e. e. eg 
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(15) (a-z) HAEC OR OR Um pop 
ee e - ee e. eoe eg 
(16) (VI-IX) S REPRE e es ee 
00 -© e 00 -- 00 -© -> -+ 99 00 
(17) (x + y) (x—y) ©: 00 e 00 -0 ©: 00 -. 09 Sr 


b. Although signs of grouping most commonly occur in pairs, this is not always so. If an opening grouping sign occurs without 
being followed later by the corresponding closing sign, or if the closing sign occurs without having been preceded by the corresponding 
opening sign, this situation must be preserved in the transcription. 

(1) J Se, 
0 ^^» ee :0 00 e +. 


(closing bracket with 0 as subscript and 1 as superscript) 


8121. Horizontal Grouping Signs: When a horizontal grouping sign occurs over or under a mathematical expression, it must be 
regarded as a modifier. It is recommended that the horizontal grouping symbols be drawn. However, when they are to be represented 
in braille, the modified expression must be transcribed according to 886a. The left grouping symbol must be used when the modifier is 
directly over and the right grouping symbol when the modifier is directly under. 


(1) x+y e Be cn E 715 ee 0E 
.. 00 00 00 e o eo e 
(2) x+y e 00 :0 00 00 -@ e 00 
—— 1° Qe ee os lo ei fi 
rn 
(3) x+y 19 ** 5*2 99 eee ee Qe 
00 00 ep e eo e 
4 ++ 00 -O 00 00 -Ọ e 96 
E ARES EE T 
et. dy ke e P e: 
ee oo oo 
(6) x+y pe 00s 
oe ee es 


§122. Boldface Brackets: Boldface brackets are often used to designate the integer function. 


o L DA qu RIT 


$123. Half-Brackets: The upper half-brackets (left and right) are commonly used to represent the ceiling function. The lower 
half-brackets (left and right) are commonly used to represent the floor functión. These signs are also used for miscellaneous purposes 
in many fields of mathematics and science. 


(1) I£x = 3.5, then (x; = 3 and xl = 4. 








126 Rule XVIII —$123-8126 
(2) Ag u$. SS 5° ae . t 
9 -0 0. +. . 90 -- 
(3) Ta; 85 ... aad E E E 2-9. oy E E fu vete n le oe 
+ 00 - es e .. e e e 9. +. o ee 


$124. Vertical Bars: 


a. Double boldface vertical bars are usually read as the norm of. 
Q) fell e e» io oo o° E oo SS 
H -9 -0 © 


b. Single vertical bars are often read as the absolute value of, but are used for other purposes. 


(D |x| | &**$ 
* 00 e 
(2) l Ze ee BA 
0 -0 -@ 00 
(3) NUR e: S s | 
x=0 o -@ 00 -0 :0 ©: ee eo ^ 7 





$125. Transcriber's Grouping Symbols: The regular transcriber's grouping symbols in the above list must be used to enclose any 
transcriber’s note which has been inserted into the text (see §186b). These must not be used to enclose a list of transcriber’s notes 
which appears at the beginning of a braille volume. The same rules which govern punctuation and contraction of expressions contain- 
ing grouping symbols also govern transcriber’s notes. For use of enlarged transcriber’s grouping symbols see §184b. 


§126. Use of Enlarged Grouping Symbols: When a system of mathematical expressions is arranged on two or more lines of ink 
print, and a sign of grouping is used to unify the system, the corresponding grouping symbol in the transcription must be indicated as en- 
larged by the use of dot 6 to indicate the enlargement. Among such systems of mathematical expressions are: systems of equations, 
determinants, and matrices. Each braille line which contains any part of the transcription of such a system must also contain the en- 
larged grouping symbol and these must be vertically aligned. If only the left or only the right member of a pair of grouping signs is 
present in ink print, only the corresponding grouping symbol must be represented in the transcription. However, when it is advisable for 
any reason to do so, for example, to save space by avoiding runovers, the enlarged grouping symbols may be drawn. 











(1) ee E ae its S 90 5t 8) en i9 we 
. :0 -@ 00 00 00 eg :0 @- ee oe. -0 -@ eg . .e 
x—y=0 
* 0: 90 -. 00 0 0. "o^... 
e e 88 ee oo o ‘ee: e$ e$ e e Zë 


(a two-line system of equations enclosed within braces, equations are accidently aligned ; in ink print, period is centered) 





(2) Li ears ok ee e$ $199 1:09. t fees 
a R NE TL IDEO e o I. 
c d 
** e. 00 ee -- oe: 
e. oc: o -- 00 
9 5:9 c: t. -0 
(a two-by-two determinant enclosed within vertical bars; the equals sign and the ad — bc are centered in ink print) 
x ifx < 0 KR: 1*9: e Se Sr Pad E e 
(3) y= | = oe ‘@e- 11 te $9 59 ee e bobo: ee i E os es 
0, if x > 0. 
o et o. ee o. o LW e. 
e @@ © +. e. Ñ MM ve WO: -0 -0 -0 00 
~ -© 00 og e sep, ZS ee NL + Gë 00 e e 
(a two-line system unified on the left by a left bracket) 
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cosa sina 0 


i (4) x = | —sina cosa 0 
0 0 
d ee :0 @- :0 ++ ©: 080 0- o e o o o ee ee “@ ss LJ 
E Sé See Vs eé e, e e :0 0 ee 
E ee :0 0 o oo e. o o o. o e ee eo o . e. 
E 6 ++ @ ++ :9 -@ o0 ee ee e. e ee H cc e H 
Ei - 00 -- 0- 0. -0 e -0 9 -@ ee 
i 06 00 00 0. -- ©- . 9 o e ee eg o. eo 
d -e 0v œ -. 9c “Os -9 ee -0 
L + .. 0600 © -0 9 -0 -0 0: ++ «+ 90 
| H :0 00 00 00 ee eg 060 .. ++ +@ 00 
| (a three-by-three matrix enclosed within large brackets) 
i 
: e e: -@ HI o. o o... e -0 
i 100 ee ee eg e - -0 .e ee ee z e. -@ ee 
e e . -@ 0.0. ee ege ee eg e -0 o o o... o WM o 
| & lo 1 of =L 
ê. -° e: e 

| 0 0 1 e *$ e °S ei es . s. e$ e$ ef e ^e 

9 c 0: -9 cc D) e e. ++ © 

ve 00 -. 00 -@ -@ -> :0 e 0. ee -. 00 

:0 -@ -@ -@ 00 9 ee ee ee -- e -@ -@ e 
(a three-by-three matrix enclosed within double vertical bars) 


§127. Non-Use of Enlarged Grouping Symbols: Signs of grouping must not be indicated as enlarged in the transcription when 
the corresponding signs in ink print are made large such as for the purpose of covering a fraction, binomial coefficient or other material ^ 
occupying a large amount of vertical space. No signs, except grouping signs, may ever be shown as being enlarged. 





1 2 97 46 49 (B6. 18182 cased ce’ 093 5s 
P (==) So <3 55$ TTET 2$ 8: 
(2) n+k e. ee ee, eee: o 

ESCH 55 se e e e: B 
(8) VVx :0 -© -@ eo .o oo oo 

ES 

4 f d :0 00 00 0: 00 -© 00 00 .0 0. 00 -. -© -O -O eg H 
m a GHEET ETH 


8128. Spacing with Symbols of Grouping: 


a. Spaces may be required to be left after an opening enlarged grouping symbol or before a closing enlarged grouping symbol to 
preserve the vertical alignment of such symbols required in $126. 


(1) (2x4 y= 9 S dope fen ee SR SE SE, 
-0 -0 00 0- 00 00 ee :0 ©. @- -0 -@ eg 
x — 8y = a 
9 ++ ©- eo -. .. eo 9 0. .. .. -0 -> e 8 
.. .. 90 .. ++ 090 -0 .. we 0: 0. ++ ++ 00 
:0 -0 ee ee oo -- 00 :0 0. ss +s 59 -0 00 


(a unified system of two equations in which vertical alignment is required) 
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b. Aspace must be left between an opening and closing grouping symbol when there is a blank, not representing omission, be- 
tween the corresponding signs in ink print. 


ES 290 xd 
(the empty set) 


RULE XIX—SIGNS AND SYMBOLS OF OPERATION 








Ampersand (and, logical product) & Seles 
-9 og 
Asterisk * SH 28 
* 00 
Back Slash (divides, is a factor of) \ EA 
9 -0 
Circle with Interior Dot © One teen oes 
:0 -. 09 o e o 
Circle with Interior Plus O e 2-98 
e :0 -@ ee e 
Circle with Interior Minus O o de E 
-9 © e oo e. 
Dagger 
Single t os 
9 -0 
Double t 2 D es 
Division (divided by) > oS NEL 
-6 ©. 
Dot (and) N e 
Wl 
Fraction Line (over) 
Diagonal / GER 
9 0. 
Simple — ie 
e- 
Diagonal Complex / WE E 
We e. 
Complex —— SP e 
:00 
Hypercomplex — EE 
e e e 


Hollow Dot o ‘ee: 
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Intersection (cap) n iS "e 
o e -@ 
Logical Product (and, meet) ^ bd 
.. -0 
Logical Sum (join, or) V A 
** 09 
Minus 
Regular => E 
ee 
Boldface — i-e 
-@ ee 
Minus Followed by Plus 
Boldface Minus Followed by Boldface Plus — cb s XEM i. 
0 00 -. -0 eg 
Boldface Minus Followed by Regular Plus —+ eui. cce 
:0 00 -- 00 
Regular Minus Followed by Regular Plus — + A 
ee -. eg 
Regular Minus Followed by Boldface Plus — + EE 
ee -. -8 eg 
Minus or Plus = ER 
ee oe 
Minus with Dot over (proper difference) => $9 c 
:0 00 
Multiplication (times) 
Cross (cartesian product) x de 
5. 
Dot ° KÉ 
|. 
Number Sign; Crosshatch; Tic-tac-toe; Pounds (weight) + sere 
:0 00 
Paragraph Mark 1 eer ge 
59 9- 
Plus 
Regular + e 
ee 
Boldface + se rd 
-> 00 
Pius Followed by Minus 
Boldface Plus Followed by Boldface Minus + — Oc in seve as 
e eo -- e eo 
Boldface Plus Followed by Regular Minus +— tS 
'0 00 -- 00 
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Regular Plus Followed by Regular Minus +— err 
ee * 00 
Regular Plus Followed by Boldface Minus +— R A oer 
ee .. -© eg 
Plus or Minus £ SH 
ee ee 
Section Mark § OE EPA 
59 ©- 
Slash (per, over, divided by) / TEL 
-9 .. 
Square 
Filled-In Square E . ER 
9 -© -0 
Hollow Square O ON ss 
Star * ze o 
e 0. 
Tilde 
Extended PE Ho esce 
. 09 
Simple Pa LEA 
9 
Union (cup) U LED 
:0 e. 
Vertical Bar (is a factor, divides) | SA 
éi 


8129. Ampersand: When the ampersand is used in literary context, and without reference to the specific nature of the sign 
itself, it should not be regarded as a sign of operation, and, accordingly, the rules of English Braille apply. Otherwise, the symbol in the 


above list must be used. 


(1) AT&T thir 8) 98 es 
:0 -0 0. 00 e ©: 
(literary context) 


(2) The € often denotes logical conjunction. 


(specific attention is called to the nature of the sign) 


(3) A&B Po Se e oos 9 
9 -- -O 90 -0 c 


(mathematical context) 
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8130. Asterisk, Dagger, Double Dagger, Number Sign, Paragraph Mark, Section Mark, Star: The asterisk, dagger, double dagger, 
` number sign, paragraph mark, section mark, and star must be represented by the symbols provided for them in this Code; the English 
Braille symbols must be avoided even when the corresponding signs are used for purposes of reference. 


0) fxg 29.9 0 00 
e e $0 ce 
(2 3x4 1205.5 e, E 
ee -- -. 006 eg .e 
(8) x* se 59 50 e 
ee H ee 
(4) x#y oe 00,00 
00 e 00 oo 
(5) 243 e e eds 
ee e :0 00 oe H 
(6) Rx ae 
-0 9* '€ 00 
(7) ATB enm M aer». 
9 o: o -© 0. +B +. 
(8 ASB i008 0:09 EE eh ee 
9 se os -0 0: -0 ++ 
(9) AWB ied set ait o 
9 5:9 0. -0 ++. 


8131. Fraction Lines: For a complete discussion of the rules governing fractions see Rule XII. 


8132. Intersection, Union: When the intersection sign or the union sign is modified by a superscribed bar, a subscribed bar, or 
both, the combination is no longer a sign of operation but a sign of comparison compounded vertically (see 8147). 


These signs are frequently modified below, and are consequently printed wide enough to accommodate the modifier. The 
variable width of these signs must be ignored in the transcription. Superscripts or subscripts which are sometimes attached to these 
signs must be treated in the usual manner for handling superscripts and subscripts. 


(1) ANB Se eRe earn. we 

| e -© o -.. 
2 -e 00 eg ee e. e. :0 e ee eo -- ee 
wil 5 e d se e M QUUM ib 
(8) AUB 6 L 

e :0 00 H 


$133. Logical Product, Logical Sum: When the signs for logical product or logical sum are modified by a superscribed bar, a sub- 
scribed bar, or both, the combination is no longer a sign of operation but a sign of comparison compounded vertically (see 8147). 


0) xAy ee e ee oo 
00 .. -0 00 
(2) xVy ee e o ep 
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$134. Minus Followed by Plus, Plus Followed by Minus, Minus or Plus, Plus or Minus: When the signs for plus and minus are 
combined either vertically or horizontally, the combination must be regarded as a single sign of operation. Its components must not be 
divided between braille lines in the transcription. 





(1 42— 8 [e$ Ur eu ee 
ee 0. oo -- eo -- 

(2) —3 + —5 eee Se COS . 
ee oo - 00 ee -. 

(3) xy e 


(4) x+y ZE es 
e. e. ce og 


$135. Multiplication: The two common multiplication signs, cross and dot, must not be used interchangeably in the transcription. 
The cross is sometimes modified below. 


(1) 3x 10 E, eee 
ee -. -9 ee 
(2) x.y >99: -09 
ee e oo 
8 A ee ee ee ee e e. ee e 9 0 
D Mae nuts e Bier 


8136. Slash: The slash must be represented by the symbol provided for it in this Code. The English Braille symbol must not be 
used. 


(1) and/or °; oo $$ o 06: 
9 -> 09 


(2) The rise/run ratio is 8. 


Ç ` o -> e. e ee e. oe H o o. e o WM 
o. ee oe e. e-.9- ee -. . ee ee oe :0 o o o eo e 00 
o. eo . e. :0 0 o. e. oè. e. o. o. LJ o. WM e. 
(3) 1watt — 1 joule/sec. 
L e. e. o o o. e. :0 0 o o o. LA o @- oo 
e. ee ee eo sue e ee e e :0 .-.. © Q ee 
ee e e e 0. ee N o ee e oe e e. o e :0 
| (4) c/o ei 24. 29 oe E 
i 2 -0 0: -@ ©- 


(abbreviation meaning “care of") 





(5) volt/amp $ 950 50 0, 159.729 ee 
eee: o. ©. © ê e. ê 
: (6) 60 mi/hr [eie s Of 4* sec E 
eoe o ee @ .. e: :- 
(7) 7/4/76 o es 0: ee ^. ee oo 


(a date) 
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$137. 


$138 


Tilde: This sign of operation is used predominantly in logic with the meaning of not. 


() ~p en go 


e 
-9 9- 
(2) ~pyrayver 5 ee ot E lr Sn i e ee 
«9 ©- ee -0 0. - ee ee: 
(3) ~~ TVR oe A TU Be 
.. T ee CE -> -© ©: e eo e. 


Spacing with Symbols of Operation: 


A space must be left on either side of an operation symbol under any of the circumstances listed below. 


i Between a comparison symbol and an operation symbol. 
0) x2—y ee ee 5t 
ee ‘ee: ee eg 
ii, After a function name or its abbreviation and before a symbol of operation. 


D enn aen ee 
e. .. v ee ee 


iii. Between an ellipsis or dash and a symbol of operation. 


(1 142+4+...4n og eee Soe rur ue ZE ZE 
00 .. 00 oe. 00 e: e. ©- ee 0. 
(2) 10—— =8 E aic SE a ...: SE 
eo -. 00 oe 00 00 00 00 e o. ee .. 


iv. Between an abbreviation and a symbol of operation other than the fraction line or slash. 


(1) 1yd+2yd=3 yd ser *. 7$ pos *$ "s ber: |. 
ec ee .. ee o. ee .. e e. ee -. . 


(in ink print, there is a space on both sides of the plus sign) 


v. Where required according to Rule XXII. 


E e ue 22 


mM ab e 
e e 
(2) x (9 y ee op ee .0 ee e e. e. 
se "e 2 "ees °S eë 
(8) a8 ete e 
eg e ee: 
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(4) fog Ho pn 
5.» 9 ee 
(5) sinx — sin y aree mall EP s gee Ser! eS 
e: -. ev: 00 eo e, +: 0» ee 


(in ink print, there is a space on both sides of the minus sign) 


(6) xD» id S 
00 -o e 00 
0 O+A $5. t9 2 
:0 :0 909 -@ 0. 
(8) rate X time Sen on Ter m wo: e er ne 
o. . e: M e è. e 
(9) miles/hour 9020.9 E es 
@- .. 0 e -> 9 o eo e 


(10) quotient x divisor + remainder = dividend 





$e ++ 4 00 e- :0 -@ @ | 0 o 0: ©: -@ 00 -- oe Æ- LI e 99 
€- 00 0: 0. ex 0» ©. ++. +0 .. o ++ O e. 9. 00 9. .. 0. +. +s v e. 
ee . e. e ee o ee oo 
:0 9. ©. 0 | H 
Pr ee ^. 
(11) 8 X seven? + 4 x seven! + 5 X seven? = 845, 
H ee :0 0 © @ ee . oe e. o... . ê e. © ee a .. LJ WW 00 e e. oe o 
:0 00 e. e 9- . o e. 9 H ee 9 ee: o e o. . |. o .. o. e. e e . LU 
ee ee: ee o. e. se 00 e. -9 ê ee . e 00 o «+. 0 0. ee o. o. 
9 0. € or o .» 0 0: 0. 0. 00 
ore "9 00 00 0: -0 9. oe, e 6 
-6 o. 66 -. -0 «0 9 9. -. 90 ++ o 
(12) (2n + 8)|8 Ze e 76 5 ae os Ze ag 
00 ée, ©- 00 -+ 006 e +> 
(18) 3 ft? + 8 ft? = 6 ft? 
- oo -> 9 5 ee œ EE ee oe .e |. ... ee -@ -. .. 
:0 00 e: © -0 MA ++ 00 @- e. ee .. o. ee e ee ee: 
LE 9 e ee . . e. -9 0 ee e. o. o. 
RULE XX—SIGNS AND SYMBOLS OF COMPARISON 
Simple Comparison Signs 
Arc 
Concave upward TS e" Si 
Concave downward TT HO 
o... 
Arrow 
Left-pointing «— Ph Ñ e e T 
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NNNM RR RN d nel 


Right-pointing 
Contracted 
Uncontracted 

Down-pointing 

Up-pointing 


Two-way 


Horizontal 


Vertical 


Equals (is equal to) 


Normal 
Boldface 


Greater Than (is greater than) 


Normal 

With curved sides 
Identity (is congruent to; is identical to) 
Inclusion (is contained in; is a subset of) 


Less Than (is less than) 


Normal 

With curved sides 
Membership (is an element of; belongs to) 
Parallel To (is parallel to) 
Perpendicular To (is perpendicular to) 


Proportion (as) 


Ratio (is to) 


ill 
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Relation (is related to) R ` Ze 
9 ©- 
Reverse Inclusion (contains; in logic, implies) > ore Ss 
E 0 
Reverse Membership (contains the element) 3or 3 or 2 I ee 
e 9 
Tilde 
Simple (is related to; is similar to) ~ 19092 
.. 6@ 
Extended (is related to) A o to 
5 -9 
Variation (varies as) a E 
x :0 00 
Vertical Bar (such that) $e 
HI 
Modified Comparison Signs 
Equals Sign 
Caret over ^ Settee eka een we 
= 59 9 ' 9 -0 e -o 
Caret under (is projective to, = i 30: 0: E oo 
projective correspondence) O EE 59 
Degree sign over (is equal in degrees to) < 59 14 9:9 Sees ee 
— e. e 9 e -@ o 
Dot over (is approximately equal to) : : A ae EE 
RENE . -0 0. -@ -0 -@ 


Dot over and dot under 


Equilateral triangle over ^ je : Ñ $ LR së Së 
Inverted caret over V je eer 9, 10.99, oe 
= T e 6 o © 
Left-pointing caret over 2 O O Oe 
= t +@ © e. e LA 
Question mark over ? Se AU EL Ce eC RE 
== oe o. © -0 eg e 
Right-pointing caret over > terse ues ne tee 
- 0 0 e 8 o -o 
Two dots over and two dots under s P 19$: 209 9$ t. *. 00 
ee DT e -6 -@ o o -@ : o 
Vertical bar over SAA See 
: = -- -0 @- -© -0 © 
Horizontal Bar 
Caret over x ete 9. 92 ee 
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Caret under (is perspective to, So E E 





e o e ee 
perspective correspondence) ur R SE c9 s.c. 
Dot under : Q9: 55 9:95 
| © e e. 
Simple Tilde, Dot Under T Sa E R 
e 5 -> 09 
Comparison Signs Compounded Vertically 
Arrow Combinations 
Right-pointing over left-pointing -E 29 20 (e "e en o. 00.00 
— “Ore oe 0: -0 -0 +. ae 
Right-pointing with upper barb over — O e ee ee 
left-pointing with lower barb — ENEE A ES AS 
Right-pointing over boldface left-pointing — ON Kei ee Ze LR 2 ei so de 
Left-pointing over boldface right-pointing *— 9 c ao es On 00 de CO 
=> 6 e e -e e- 
Boldface right-pointing over left-pointing —Ó LS s T T Ze e: ei ee ee 
Boldface left-pointing over right-pointing ee LA SE AE A 
— 9 -0 0 5.05: e: 09 
Boldface right-pointing over boldface left-pointing — e: L ee e Ze LR H ei ee eo 
Boldface left-pointing over boldface right-pointing Ao e 5 ei ee ee e: L ee se Ze 
Long right-pointing over short left-pointing > e: ee ee ee Ze e Di ee 
Short right-pointing over long left-pointing > O E A ABI 
——— 09299 59 6 e 15 c0 9" 
Equivalence (is equivalent to) <=> e$: 22. 
e -0 -@ 
Greater Than 
Bar over greater than (is equal to or greater than) — or > $5 9i 
9 -@ cc 
Bar under greater than (is > or > SE 
greater than or equal to) = ceres s- 
7 i = e o. e. 
Equals Sign over greater than S or S d . 
(is equal to or greater than) Se ge 
Equals sign under greater than > or > lc Geet sited 
(is greater than or equal to) = S e ‘ee 
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Inclusion 
Bar over inclusion (is a subset of) = VE ER 
c -0 -0 e- 
Bar under inclusion (is a subset of ) c KAS Re 
CC o e. WM 
Equals sign over inclusion (is a subset of) = Se el. 19 De ci 
S C 9 0. -6 e. 
Equals sign under inclusion (is a subset of) c je c2 o9. :9 6 
I WM "9 9 
Intersection (cap) 
Bar under intersection n ? Peces 
Ty o e ée 
Equals sign under intersection WEE 


Ab 
o 


Less Than 
Bar over less than (is equal to or less than) zo Z ee. ee 
9 - 0 
Bar under less than (is less than or equal to) <or< e o s 
9 09 
. == e e D D e 
Equals sign over less than E ar * S: ol 
(is equal to or less than) ee e 
Equals sign under less than <rg due Se e 
(is less than or equal to) RE e: ee: 
Logical Product (meet) 
Bar over logical product no Sone: ER 
^ H o 
Bar over and bar under logical product A S e 
== WM 0 -@ 
Bar over and equals sign under logical product ^ Coe 29 20 9 
= o -> A Wi 
Bar under logical product ^ *9* oe 
— -0 -0 
Equals sign over logical product = s. 
^ ee . -0 
Equals sign over and bar under logical product = See eee dao 
^ pe: -0 © 
Equals sign over and equals sign under logical product = 19 9 7.9.99 9 
^ T -6 ee 


Equals sign under logical product 


I> 
o 
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end 


Logical Sum (join) 


Bar over logical sum e Ee 
' * 00 
Bar over and bar under logical sum = is 
M WM - 00 o 


Bar over and equals sign under logical sum 


L H ee e oè 
Bar under logical sum M die 
U oe o 
Equals sign over logical sum = E ee A. 
V -6 0. -. ee 
Equals sign over and bar under logical sum V ev 9:9 es 
RA e o. .. oo .. 
Equals sign over and equals sign under logical sum = se 9 RAR EE 
M ee ee ee 
Equals sign under logical sum v ee ee: 
SE ee 0 o 
Reverse Inclusion 
Bar over reverse inclusion = E A 
2 e -@ -. 
Bar under reverse inclusion 2 AN 
— © © .. -0 
Equals sign over reverse inclusion 5 EE De ap 
o e: H WA 
Equals sign under reverse inclusion 2 Der H8 yr de 
— H e -> e 
Tilde (is related to) 
Bar over double tilde z KEE eee 
ond :0 :0 e. 
Bar over single tilde E erts 
~ :e |. 
Bar under double tilde x $93 6 eo te 
== e. ` 6 8 
Bar under single tilde ~ "e o 
ke 9 -@ 
Double tilde B mm ct RE 
e 9 "1 
Equals sign over double tilde z se REL 
CS ee |. |. 
Equals sign over single tilde = EE e 
M ee e 
Equals sign under double tilde z na E EE 
= m .- o e. ê 


Equals sign under single tilde 


~ 
= o 
e 
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Union (cup) 


Bar under union 


Equals sign under union 


Comparison Signs Compounded Horizontally 
Arrow Combinations 


Up-pointing followed by down-pointing 
Down-pointing followed by up-pointing 
Up-pointing followed by boldface down-pointing 
Down-pointing followed by boldface up-pointing 
Boldface up-pointing followed by down-pointing 
Boldface down-pointing followed by up-pointing 


Boldface up-pointing followed by 
boldface down-pointing 


Boldface down-pointing followed by 
boldface up-pointing 


Greater Than 


Followed by less than 


Followed by equals sign followed by less than 


Less Than 


Followed by greater than 
Followed by equals sign followed by greater than 


Comparison Signs Compounded by Superposition 
Dot 


Between bars of equals sign 
Within inclusion sign 


Within reverse inclusion sign 





Ic 
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eege 


Equals Sign 
Through inclusion sign < E 72 95.09 01779. EE 
:0 9: -e e. -0 H e :0 0 o 
Through reverse inclusion sign > SE E ER ege 1t es 12 T. oe 
:0 0: 5:9 *@ +. -O 9 e. 9 0 . 
Grenter Than 
Nest of two with straight sides » je. 0 Moi Se 
(is large compared with) De EL. 
Nest of two with curved sides > Het. sno o. Ss 
e © .. 509 © es -0 
Horizontal Bar 
Through inclusion sign € d Eo O 
$ = e .. ©- -@ 
Through reverse inclusion sign > 95 29179 59 E A 
T1 e -© :- -@ 
Less Than 
Nest of two with straight sides « $9 19$. GER 
(is small compared with) AES ELLE, 
Nest of two with curved sides < $e: 9:99: eis ee 
e. o -9 o U 
Vertical Bar 
i Through shaft of right-pointing arrow —> Ze WW LR 26-09 Ze 25 
| Through shaft of left-pointing arrow + Ze i LR ei ee ee e: 


8139. Negation: Comparison signs may be negated by a vertical stroke or by an oblique stroke in either direction. However the 
negation is effected in ink print, the symbol :* (dots 3-4) must be placed unspaced before the comparison symbol being negated. 


| 
| 
{ e: 
i 
| DM 3 ee: 
i e: -@e- 
i 
i (oblique negation sign in ink print, from lower left to upper right) 
| 
| (2) + EE cue 
o. 9 ©- 
(vertical negation sign in ink print) 
(3) 3 GES 
& o itt 
(oblique negation sign in ink print, from upper left to lower right) 
(4) MN | e. 
e: © è. 


(oblique negation sign in ink print, from lower left to upper right) 
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6) X Apre d 


o. «+ 0- 
(oblique negation sign in ink print, from upper left to lower right) 


6 9 -© -> © ©- 
9 £ oo te CU l9 9 


(vertical negation sign in ink print) 





8140. Arrows: A detailed discussion of the construction of arrows of many types is presented in Rule XXI. The arrows in the list 
of simple comparison signs are those which occur with the greatest frequency. 


If a right-pointing arrow has a full barb and a single shaft of ordinary length, is in regular type, and occurs by itself, it must 
' be represented in its contracted form. If such an arrow is in nonregular type, is itself modified, or occurs as part of a more complex modi- 
fication, it must be represented in its uncontracted form. 


UI BeA BOE. tut ae as uot 
©% .- HI eee © «+s 
(2) A>B SE ve H 
o c 9 9 o... 
(3) AeB e S° ot ee ee e oe 
-© -. e O cs +. o 
(4) X125 Y a ee e $* o» eg So 9. $^ TE $9 SS gi 
e ee shee - >0 >.. -0 > eg 


8141. Identity: This sign must not be used for is congruent to in geometry if another sign is employed for this purpose in ink 





print. 
4) f(x) =0 29 $5.77 e HO R 
. ee 0. eg o. o. ee ee 
(2) 2c5md9 igy gg gupen deg 
ee oe ee .. e. eoe o o. ee ee 


$142. Membership: This sign must not be mistaken for the Greek lower-case epsilon, even though it is sometimes referred to by 
that very name. This sign is generally used when speaking about sets and the elements of which they are composed. When the Greek 


lower-case epsilon is used in the same textbook, the publisher usually makes a sufficient distinction between the two signs to prevent this 
confusion. 


(1) x&A es aa s S 
ee es .. 9c 
(x is an element of A) 


8143. Relation: When a letter or other sign is used between two expressions to show that they are related, the letter or sign used 
in this way must be regarded as a comparison sign. As such, it is subject to all the rules governing comparison signs and symbols. The 
letter R is frequently used in this situation. 


(2) ab e ee 
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$144. Tilde: When the tilde, simple or extended, occurs with a dot or caret directly over or directly under it, the combination is 
a modified sign of comparison (see 8146). When it occurs directly over or directly under another simple comparison sign, the combina- 
tion is a comparison sign compounded vertically (see 8147). 


DI xy oe iio os 
ee HA J ee 
(2) x wey s. pees Te *$ 
ee <. 9 -9 ee 


$145. Vertical Bar: In addition to its use as a comparison sign meaning “such that,” the vertical bar is used in several other ways 
in mathematics. It has already been listed as a sign of grouping and as a sign of operation. It is helpful to know that when the vertical 
bar means “such that” it is usually part of an expression within braces used for set notation, or in association with one of the quantifiers. 
However, it may also appear in other situations. ` 


G) (x||x| < 10} 12 49 MEE C CE o s EA d EE 
-0 00 009 e -° 00 e . 0- ee > ee -0 00 
(2) Choose x | x = y?. f 0: © 0: -0 ©- ee e- ee .e e- ee ... .. -. 
ass... s» e se ‘See: d. Be dete 
(3) j| | x = —x e eee c: 9€ g, 66 ° 6. EE 
x ee e e oo e ee e o ee ee 


$146. Modified Comparison Signs: The modified comparison signs in the above list are constructed in accordance with the rules for 
the représentation of modified expressions (see Rule XIV). Modified signs of comparison other than those in the above list must be con- 
Structed in accordance with the same principles. 


8147. Comparison Signs Compounded Vertically: The transcriber must represent a vertical arrangement of simple comparison 
signs as an unspaced horizontal succession of the corresponding simple comparison symbols, the first symbol corresponding to the upper- 
most sign. The braille reader must interpret a succession of unspaced simple comparison symbols as representing the fact that the cor- 
responding signs are arranged vertically in ink print, in descending order, the uppermost sign corresponding to the first symbol Com- 
parison signs compounded vertically not shown in the list must be transcribed in accordance with the above principles. 


$148. Intersection, Union, Logical Product, Logical Sum: The intersection, union, logical product, and logical sum signs, when un- 
modified, are not simple comparison signs, but operation signs (see $132 and $133, respectively). 


$149. Comparison Signs Compounded Horizontally: The transcriber must represent a horizontal succession of comparison signs by 
placing the multipurpose indicator between the unspaced corresponding comparison symbols. Comparison signs compounded horizontally 
which are not shown in the list must be transcribed in aecordance with the above principle. 


8150. Comparison Signs Compounded by Superposition: Comparison signs compounded by superposition in the above list are con- 
structed in accordance with the rules for representing superposition (see $93). Comparison signs compounded by superposition other 
than those in the above list must be constructed in accordance with the same principles. 


$151. Spacing with Symbols of Comparison: A space must be left on either side of a comparison symbol. However, a space must 
not be left between the comparison symbol and any punctuation symbol, grouping symbol, or indicator which applies to it. 
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Q0) x^y HE e: HN: 








e e. 
Gl x=y tt ctt $5 
| ee ‘ee: ee 
| on e orga 
MN E he 
(4) (a, b) = (c, d) if and only if a = c and b = d. 
$e * Kë H MH H * Se be H ee d d Hi Za R L Zë DN oes 
ee u ». 90 e e ee o e ee e o o ee ve 
e . 9 ee ee e. o ee o .. 
e- :0 -© eg 
ee .. ee e «6 
(5) x>y ee $a béi 
ee H WE ee 
(6) XcY eee dE E 2 ae 
e 0. -© +s E o ee 
(7) U A 500 -@ 00 -- 0- 9 9 .. ee 00 -. ©- 
ACF Ut le. e 2 je te: is ler 
(8 Y ay de le s ee ee PEE d ee 06 > Seer ee 
i<j .... e e Sa ef va s A 
(9) A3x e: SE ER 
m .. .. -0 ee 
(10) 1:2::8:6 "e ee Be on "Ze ee ls. 
ee .. PE ee o. o 0. ee -.- e a eo 9. 
Q1) a+b:b::c+d:d S IESU O, € zu. ecd e ullo Oe 
- 90 -- ee e t e è- ee .. oe 
(12) xe«y so fep. “oS 
ee e. ege ee 
(13) (all x | each x < 6} $$. 2. € te ^7: Ba te es 99. one s ° $ ee ai 
:0 00 -- © e ee :0 . ee o ee o :0 00 
(14) The unit interval = {x | 0 < x < 1) 
e e ee e e -@ 00 0 ê: . o o 
Zeen 28 ` e e. o oo e oo o o 
e. ee ee e: : 0 E e. * . 00 o 
i o... ee ee e Wl o o. ee o o e Wl e. 
sns ee ee V L o -9 a fe MN WA o... ** 00 
e e: o 00. ee o ee eg o mJ ee se 0- +@ ee :0 00 
(15) The symbol for less than is “<.” 
LÀ :0 00 00 0: 0. ©: ee ee o . . e. eo o ee HI e N e e oe 
se ©: ©: © -. 0. -@ ê. ee o e. e o 9 c o e: © o. e o oo e 
-0 00 @: 00 0. .. e. ê. ee e € o o © © ..: 0 .. 0 ee o e o oo 
(16) (<, =, >) HAUS E i9 ios D o6 
ee .-. e. e :0 0. -0 :0 ++ 00 


(17) 


r=b 
TI 10 ax E A ALIE tus 
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RULE XXI—ARROWS 


Arrow Components 
Arrow Direction Indicators 


Depresses nearer arrowhead by 45 degrees 


|. 
|. 
Elevates nearer arrowhead by 45 degrees as 
Makes nearer arrowhead point up e: 
NI 
Makes nearer arrowhead point down oe 
WI 
Arrow Shafts 
Curved ( = ) 6. ¿o 
Dashed aS: eo m 
Dotted E e. e. e 
Long double EE so 00 de 
ee 00. ee 
Long single med eo ce oo 
Ordinary double a oon 
n eo oo 
Ordinary single a so 26 
Short double = ce 
md ee 
Short single e oe 
Wavy A e eg e 
o. o 
Arrow Types 
Boldface oS 
|. 
Regular (no indicator) 
Arrowheads 
Barbed left full i < Po 
HI 


Barbed left lower x okies 
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Barbed left upper 4 5 ei 
Barbed right full » E 
Barbed right lower > T * 
Barbed right upper E je 9. 
V as 
Blunted left full f 33 
Blunted left lower L i $3 
Blunted left upper Ü e 33 
Blunted right full ] 33 
Blunted right lower J i 33 
Blunted right upper 7 e. 33 
Curved left full € CN 
Curved left lower C d 3 
Curved left upper £ EJ CN 
Set 
Curved right full ) e 
Curved right lower J u 75 
Curved right upper y e eg 
ee 
Straight left full | Ze 
Straight left lower r ^ d 
Straight left upper l e e 
A 
Straight right full { $ 
Straight right lower 1 " $ 


Straight right upper j e o- 
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8152. Contracted Form of Right-Pointing Arrow: When a right-pointing arrow in regular type, with a single shaft of ordinary 


length and a full barb, occurs by itself, it must be represented in its contracted form ze *, . If such an arrow is in non-regular type, 
9 0. 


is modified, or occurs as part of a more complex modification, it must be represented in its uncontracted form Oe $e 29. te 
8 ee 0. 


8153. Arrow Components: There is a large class of signs in the form of arrows which differ from each other in several ways. In 
the above list, there is presented an assortment of arrow components from which such signs are constructed. The entire construction is 
a simple comparison symbol. 


8154. Six Steps for Construction of Arrows: Arrow components must be transcribed in the following order: 
i The shape indicator. 
ii. The arrow direction, if it must be indicated. 
jii. The arrow type, if it must be indicated. 
iv. Theleft arrowhead, if any. 
v. The arrow shaft, if required. 


vi. The right arrowhead, if any. 


oi | pe E AE os AA ER 
5 D, 


-> -0 -@ 
(arrow, two-way vertical, boldface, barbed arrowheads at both ends) 


Oc  "ngseu 
(arrow, two-way horizontal, regular type, curved arrowheads at both ends) 


o thee 


(spear, northwest, blunted arrowhead) 


$155. Arrow Directions: It is possible to represent eight arrow directions by making proper use of the direction indicators. 


a. The two horizontal directions, right and left, require no indicator. 


a) — oe 
9 0. 
(right-pointing arrow, contracted form) 


2) — $* ee ce fe 


(right-pointing arrow, uncontracted form) 
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-e e 
(left-pointing arrow) 
(4) <> $* .* oe ee ie 
9 9 ++ «+ v 
(two-way horizontal arrow) 


b. The two vertical directions, up and down, require the directly-over indicator or the directly-under indicator, respectively. The 
directly-over indicator “makes the arrowhead point up”; the directly-under indicator “makes the arrowhead point down". If a vertical 
arrow is printed with one arrowhead, it must be transcribed by using the appropriate symbol for a right arrowhead, and not a left one. 


o] Hees 





(arrow pointing up) 


(2) i $9 99 2 E 
:0 :0 se $9 
(arrow pointing down) 
(3) i $* $: a. $e 00 "e 
9 59 -@ 5 ++ E 


(vertical two-way arrow) 


€. The four oblique directions require the superscript indicator or the subscript indicator. The superscript indicator “elevates 
the nearer arrowhead (if there are two) by 45 degrees from the horizontal position”; the subscript indicator ‘depresses the nearer arrow- 
head (if there are two) by 45 degrees from the horizontal position". 


m zt orem 


(arrow, northeast) 


ON Ragu 


(arrow, northwest) 


ON yeep 


HI 
(arrow, southeast) 


(4) 96 roc. e s 
Y FE ETELE 
(arrow, southwest) 

(5) ao F 
N A er 
(arrow, northwest-southeast) 

© a Pees 


(arrow, southwest-northeast) 
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8156. Arrow Shafts: An arrow shaft may be curved, dashed, dotted, straight or wavy, single or double, long or short. 


a. If an arrow shaft is curved, the direction of curvature is indicated by a left arrowhead or a right arrowhead. A curved arrow 
Shaft followed by a right arrowhead represents a counterclockwise arrow; a curved arrow shaft preceded by a left arrowhead represents 
a clockwise arrow. 


(1) e Se te co 
9 «9 0. ©- 


(arrow, counterclockwise) 


(2) C fuu 
9 © -@ 9- 


(arrow, clockwise) 


b. Most arrow shafts are single. An arrow with a double arrow shaft is sometimes called a spear. 
(1) ee s. s‘ . D 
> Ze 55 ZS wi 
(spear, right-pointing) 
2) = $* A8 oo Aë 
> -@ 00 00 
(spear, left-pointing) 
(3) ee + . .. oe N D 
Sr. EES 
(spear, horizontal two-way) 


c. Where the length of an arrow shaft has significance, the length is indicated by the number of repetitions of the braille arrow 
shaft symbol. The list distinguishes three lengths, but other lengths may be indicated by repeating the braille arrow-shaft symbol a 
suitable number of times. 


0) — "oct 
9 ++ @ 
(short arrow, right-pointing) 
(2 «e Son” o6 
9 -0 cc 
(short arrow, left-pointing) 
(3) «e Soo ee co 
e © +> 0- 
(short arrow, horizontal two-way) 


(4) pere $* oe oo oo "e 
8 o .. v, 
(long arrow, right-pointing) 


MS op ee ee ee ee 


(long arrow, left-pointing) 


(a+ Boh se ae oe fs 


(long arrow, horizontal two-way) 
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§157. Arrow Types: Most arrows are printed in regular type. In that case, no indicator is required. If an arrow is printed in 
boldface type, the boldface type indicator is required. 


Dd — $* :$ an ee Ce 
9 -@ ++ .. e: 
(boldface arrow, right-pointing) 
(2 ae $^ :$ e" es o» 
9:99... »-. 

(boldface arrow, left-pointing) 


O o Hijas 


(boldface arrow, horizontal two-way) 


$158. Arrowheads: 


a. Most arrowheads are barbed. However, arrowheads also occur as blunted, curved, or straight. They may occur at the left 
- end, right end, or at both ends, of the arrow shaft. 


(1) ee 5. 90 
sa E 

(arrow, right-pointing; blunted arrowhead) 
(2) ee ee -.. .. 

p SE E 

(arrow, left-pointing ; blunted arrowhead) 
(8) ee AE ** 00 

E Lese 

(arrow, horizontal two-way ; blunted arrowheads) 
(4) 2 0 a8 n 

= GER 


(arrow, right-pointing ; curved arrowhead) 
(5) ee ee ee . 
e e 
(arrow, left-pointing ; curved arrowhead) 
(6) ES ia bees e 
Ze Ze oo. 
(arrow, horizontal two-way ; curved arrowheads) 
0 —4 $* oe on Ze 
6 9 
(arrow, right-pointing ; straight arrowhead) 
(8) H4 TA UT 
a e, og oe oo 


(arrow, left-pointing ; straight arrowhead) 


O EY Hist 


(arrow, horizontal two-way, straight arrowheads) 
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b. An arrowhead with its upper half only, or its lower half only, may also be present. Any combination of arrowheads — 
barbed, blunted, curved, straight, left or right, full, lower half, or upper half — may occur. 


UI — $t :* AP oe ee 
^9 +B +. ae 

(arrow, left upper barb only) 
2) — $* :: e? eo oo 
«e 9 -0 es +. 

(arrow, left lower barb only) 
(3) os $^ ds os e 
» ee ee . 0. 
(arrow, right upper barb only) 


ME A 


(arrow, right lower barb only) 


(6) <> $ t 6: ae bec" ce 
92: o. 5 0- 

(arrow, upper barbs only) 
© = "daer fe 
«e -> -0 +. +. e o. 

(arrow, lower barbs only) 
M ez $t. et 
“@ -. -© c o: :0 ©: 


(arrow, left upper barb and right lower barb) 


(8) = $^ stus oe 1 fe 


'9 9 -@ . ©- 
(arrow, left lower barb and right upper barb) 
9) <> so (5 St on oe Ce 
“@ ++ -0 +» oe v 
(arrow, left upper barb and full right barb) 
(10) => $* :: e" ee oo Ze 
9 9.9: e 9 
(arrow, left lower barb and full right barb) 
a1) c $* AP ee ee |’ Ze 
DI 20 es 5: v 
(arrow, full left barb and right upper barb) 
02 «€, Sosa la 
o. v. © 
(arrow, full left barb and right lower barb) 
as é> $* af on oe Ze 
5: @ 


(arrow, full left and right barbs) 
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RULE XXH—MISCELLANEOUS SIGNS AND SYMBOLS 


Angstrom Unit A 7 "3 7. 
At e ew 
Caret (circumflex) A 12$: 
0 -0 
Cent ¢ bd 
Check Mark y NW e 
.. +. 
Crossed d d e °; 
Crossed h t S Ze 
Crossed Lambda x 1t oe e 
5.9 ©: 
Crossed R L du d Ze 
Degree ? dien 
9 -0 
Del (nabla, gradient) Vor V 29,09 
-6 -6 
Ditto Mark " nés 
së 0 
Dollar $ en 
.. 0. 
Empty Set 
Represented by Zero with Vertical or A or 0 DËSE 
Oblique Bar Through It ERR 
Represented by Facing Braces { } re ee eee 
:0 00 o. eg 
Factorial ! st 
ee 
Infinity oo 2.2 ee 
-> 0. 
Integral 
Single a 
MEE - 


Double f J ec" 
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Tile JJ tite 


Lower 





Upper 


‘Integral with Superposed Circle 


Integral with Superposed Rectangle 
Integral with Superposed Square 


Í 
J 
$ 
Integral with Superposed Infinity $ S Se eS 
£ es 
F 
f 
9 


Partial Derivative (round d) 


Percent % d 


eg 
Pound (sterling) £ HE 
. o. 
Prime d ds 
o. 
Quantifiers 
Existential Quantifier 
There exists, for some j or E 3 Se 
-- ee 
There exists uniquely for exactly one El or 3 eo 
++ 00 -0 
Universal Quantifier (for all, yor y ier 
for each, for every) “U2? 
Since (because) en ere 
e- 
Tally 3 
WI 
Therefore 
Normal SC SE 
DT? 
Negated (it does not follow that) 4. Seo ei 
e: -0 -0 
Vertical Bar (end of proof) l os 
-@ -0 





dd 
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§159. Angstrom Unit: The angstrom unit must be treated as an abbreviation and spaced accordingly. 


o . e. 0 -e se se o ve ne -0 eo 9 ©- e c 
(1) 1/10,0004=1 A 4 ree m. : » a: ; $e 


$160. At: Except for punctuation, indicators, or symbols of grouping which apply to it, à space must be left on both sides of the at 
symbol. 


(1) 3 boxes @ 276 Stee ee eee ee Fide 21075 ee 1s oe 
ee -- 7+ e. 00 . ©- s. >’ ee . ee mE 


8161. Caret: A caret must be unspaced from the symbols to which it applies. 


Di 35,78 :$ :* ee 9: 79 9. ee oe 
ee .e -- © -© -@ eg 


$162. Cent, Dollar, Percent, Pound (Sterling): In transcribing these signs, the corresponding symbols must occupy the same posi- 
tion, left or right, relative to the symbols to which they apply as is the case in ink print. These symbols must be unspaced from the sym- 
bols to which they apply. 


W 16 SES 

00 .. eg, +. 
(2) x pm 

ee . . 

se ©: ©- -0 0. 00 

(4) $x "e ¿o ré 

se ©. 00 
HE ETE EC 

00 0.0. -. e. 
(6) x% SEE 

ee -. ee 

.. 0. -@ 
(8) £x ogee 

se ©- 00 


8163. Check Mark: Multiple check marks must be written unspaced from each other. Except for punctuation, indicators, or sym- 
bols of grouping which apply to it, a space must be left before and after a single check mark or a sequence of two or more check marks. 


(1) “milk zene EEE qe 
.. $. o. ++ e. ©- 
(2) (ei eggs Set Cees eles ee 
ee .. o- o0 ++ 00 e- 
(3) mv bread ix igre), tao Q6. 8 
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8164. Crossed d, Crossed h, Crossed Lambda, Crossed R, Partial Derivative: These symbols must be unspaced from each other and 
from other mathematical symbols and symbols of grouping unless rules which govern these other symbols require a space. 


Que NM SD erect GE ot se 
3 se o. ee o o ee se e eo e ee . ee -0 

(2) —9-t(x y) ieu nt ao e det. i e go SR DE 
ou ee e eg e o o o oo 00 e ee og -@ 

(8) s.r 19 c1 RD ce an See ie $e be 


8165. Degrees: When the hollow dot is used with the meaning degrees, its position at the superscript level must be indicated in 
the transcription. 


(1) 90? + 90° = 180° E eh ib re eel en ne KC O Ad: 
ee o. ee .. o e: 00 o. oo e... ee ee oo |. 


8166. Del: When del is used as an omission symbol, the spacing required is the same as the symbol it replaces. Otherwise, the 
del is subject to the spacing rule of $164. 


G) Vu+vVv ;9.99 e 79 e 0. 


$167. Ditto Mark: Ditto marks must be centered below the material which they duplicate. Except for punctuation, indicators, 
or symbols of grouping which apply to it, a space must be left on both sides of a ditto mark. 


(1) 2goesinto 2,1 


*“@ -. ee 0. e. -@ 59 ©- o vs ee 9 c; 
:0 0. eo -Ò -0 ©. -0 00 e 9 @- cc N e 
ee e. (9 ++ © 0. e. ©- ee o. e ee 

"ou "n 4,2 es 3- os : M 
ee e. e: ee ee e e ee e 

"nr 68 $ ao ss 
ee e o. ee ee o. o ee .. 


$168. Empty Set (null set, void set): The transcriber must not mistake the zero with a vertical or oblique bar (6 or 0 ), mean- 
ing empty set, for the lower-case Greek letter phi (4) to which it is similar. When the empty set is represented by the zero with a vertical 


or oblique bar in ink print, the corresponding braille symbol :$ :¿ must be used and is subject to the spacing rule of 8164. When 
$ ;* ee . 
facing braces are used to represent the empty set in ink print, the corresponding braille symbols e 9$, ;:* ¿$ must be used and 
these are spaced as grouping symbols. : 9.09 AS 
(1) A Up < Â EE je AE: 
:0 ++ -© eg -© eg -6 o. e 
(2) (even integers} N (odd integers} = () 
:0 0: e @ >». +. +@ 0» 00 00 e e -O e 00 e 0. O: 00 e e 0 0. 00 o e -© © 
** 00 e 0. @- :0 00 e 00 00 9. -. 00 ++ ++ ++ OO -O -0 e © 00-000 00. 0 ** 80 
:0 00 -. 00 e e: @ -. ++ :-0 OG: o. e. e o o -0 005.90. o o 5: 59 È :0 00 
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$169. Factorial: The factorial symbol must be unspaced from the quantity to which it applies. 


OI ni CS E 
e- ee 


(2) (n—k)! DEDERUNT EA 
00 o. 006 o. 00 ege 


8170. Infinity: The infinity symbol is subject to the spacing rule of $164. 


() lim f(x) ie So ge e We RN. Remo. cords "EA 


e S ee o. ee * 00 
x — DÉI .. ©- 9 -9 00 o 0. :0 00 -0 ** 90 00 00 

2 E 9 -: .. 09 ++ 99 ++ 00 e. ep e eo ee 

2 f 169 ax $219 28 08. 00 9-9. E Be ior 


$171. Integral: The bar over the integral sign, or the bar under the integral sign, must be transcribed as shown in the above list.’ 


The technique for the representation of modified expressions must not be used in these cases; other modifiers, however, must be tran- 
scribed in accordance with the technique for the representation of modified expressions (see Rule XIV). The integral, modified or un- 
modified, must be unspaced from the symbol to which it applies. 


aa E eevee el ee 
oo -@ ee e ee e. e. ee © oo eg 
(2) T 9 9- -- -@ * ++ ee 00 ée, 00 -. 06 © -- 
f(x) dx ** 00 -O 00 -O e 00 e, 00 ep eg, eg 
0 
(3) "ep o: -9 e- ... ee e, e. ee oo ee o. -. 
RO AIMER ERE Se EE Se ura 
(4) b ee -> -. e. ee ee e 0. -O ep ee :0 0. ML >. 
o o cbe dee 
x=b +s O 00 eg 8 9: €. @ eg :0 ©. o ee oo o H © ee e 
(5) -@ H .. .. ee oe e @ .. oe . é ee o: 00 00 80 -o 00 
T s dt :: 00 -0 00 :0 9- “+ :0 00 | 0 :0 ++ 00 e: 00 .. e: 
6 "7 :'0 -© 990 +--+ 0. 00 060 e, eg -. 00 e eo -- ©- 
© Sf tay aa eg L e 3:1 oE 
R 
T ** -© :0 :0 @@ ++ @- 006 00 0: eg .- ee -. ©: -@ 00 -. 0. 
© fffrmsmav MSI ca de RIGG Su nRSUIE 
R 


8172. Prime: The single and double primes are often used to denote feet and inches, respectively. They are also used to denote 


minutes and seconds, respectively, whether of time or of angle. Prime symbols must be unspaced from each other, and from the quan- 
tity to which they apply. 


D x e Cis 
ee e 
(2) x" [IJ 





Rule XXII—$172-8175 187 





(39) x” seriy 

ee o: © o 
(4) x? A E 

ee o . ©.: 
(6 x, ee eT 

ee o acc 
(6) x, "or 

ee e . 
(7) (u+vy'=u+vV o $$ S [e Oe ee ea ae 

00 00 00 00 00 o. :0 ©- ee 0. 00 00 o: 

(8) x eee 

ee -© e 
(9) 58” E RoS 

ee -0 o ee ê . 
(10) 20*80'10" [9 92 9:9. 1 t7 16 66.26 e! ce 

ee o ee e e U ee oe eee e. 








o dxx< 1 755 eee uw $5 $i 
-> 99 ©: ** 00 e. ee e 9 ee 
2) SA oe EIS 1 0 EE "e 0 
(3) was EA E au On e. cel 
++ 00 00 eae NNN 
y—x x—y 
W V V, —Ery^xLly 
-e 00 -. 00 5. -@ 00 -+ 00 -+ -. 060 00 .. 00 e 00 e eg e 
1628 gece cae. E Ut Gere Se ae 404 "02:09 eS 40 
9 ê: 00 00 .. 00 e 080 e 00 e 
Së, E 


8174. Since, Therefore: Except for punctuation, indicators, and grouping symbols, the symbol for since and symbols for therefore, 
in its normal or negated form, must be spaced from the material to which they apply. 


(1) '.' AB — AC om E oaae amy Pp en 
os x cc e e o 0 e .. e 

(2) .'. AB — AC HE: R M EE Doe E 
o -0 9 -. -9 cc -> 0. 9 ++ -@ ss 


$175. Tally Marks: Tally marks must be grouped in braille as they are grouped in ink print. However, the cross tally which some- 
times appears in ink print must be treated as just another tally mark. Groups of tally marks must be separated by a single space from 
each other and, except for punctuation, indicators, and grouping symbols, from surrounding material However, transition to another 
braille line takes the place of this required space. Transition to another line of braille must never be made from one tally mark to another 
within the same group. i 
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og zd 


(in ink print, there is no cross tally) 


(2 LI Il 5 5 S. He ies 


(in ink print, the first group of tallies has a cross tally) 
& Jpn un 11) EE e E tence ce à o. Us Ron 
.9 -@ -@ -@ © -@ -@ -0 -© -© © © 9 -@ -0 
(in ink print, there are no cross tallies) 


4) DH LAT HHT LHT II 


D WI -© 0 -@ -9 e. e .0 -© :0 -0 -0 -0 -@ :0 -© -© -© -0 e :9 
D Wi © © © H o e -@ e H WI -@ -© -9 H WA WA -© © e :9 
:0 -@ -@ © -0 HI e e e e :0 e -0 o o H WI WU -© -© e .9 
(in ink print, the first four groups of tallies have cross tallies) 


$176. Boldface Vertical Bar: The single boldface vertical bar meaning end of proof must be spaced from any surrounding mate- 


rial. 
(1) PROOF. (b +c) — (a+ e) = b — a is positive. | 
- 00 - I e o. e 00 -© -- ©: ©- -© 00 -9 |- 6. 6. 
. e ee -0 00 00 ee 0. oe 9 e 00 c: cw .. 00 oo oe e: m 
o © ê 0. 0. eg e ee -- 00 .: 00 00 00 -- 00 ++ eg :0 9 .. 900 ++ 
HI e. 00 0. e. e e . 9. e H ee: 
e.: e e: >» e. ee e o. o. eg o. oo 
.. 0 e. e. e D ee -° e ée 
RULE XXIII—MULTIPURPOSE INDICATOR 
Multipurpose Indicator e 


$177. Use of the Multipurpose Indicator: The multipurpose indicator must be used in the situations below for the specific purposes 


described and, when used in these situations, it must not be regarded as the base-line indicator: 


i. The multipurpose indicator must be used before a modified expression as an indication to the reader of impending modi- 


fication. See Rule XIV for additional information and examples. 


ii. The multipurpose indicator must be used between a letter and a succeeding numeric symbol to indicate that the corre- 
sponding numeral is not a subscript to the corresponding letter. However, when the letter represents a numeral in a numeration system 


to a base other than 10, it must be regarded as a numeral and, accordingly, the multipurpose indicator must not be used. 


UI x6 Tt ie A 
ee -- -@ 
(2) zë or NE 
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(3) x2 (Ee Ms 
599. s e 
DELE eee 


(a base-12 numeral; in ink print, T and E are capitalized) 


iii. The multipurpose indicator must be used between a numeric subscript and a numeral, if the latter is on the base line. 


(1) col0? + e,10 + 62 eg Gh On o Leen! en cee v. 
++ 006 60 ++ 00 ++ 9. ++ 99 ++ ++ ++ «++ 00 00 ++ ©- 

(2) 2n,5-57 —n2571/2 
-0 66 DEET es e e ee "m e "S M 7% 
HA :0 0 e e: € .. e. -© e. B 6 9 o $ H ++ H 
eo e o. |. ee ee 0 ee e. e WA KE :0 0. è: 


iv. The multipurpose indicator must be used between two symbols of comparison to indicate that the corresponding signs of 
comparison are printed horizontally and not vertically (see $149). 


v. The multipurpose indicator must be used after the decimal point symbol to indicate that the symbol which follows it is 
not numeric unless that symbol is the comma or the punctuation indicator. 


(1) 0.aja ... A A 
ee 00 e ++ +. ++ + e. e: ©. © 
(2) "Op: ... O et Oe he E Sé 
00 00 e, -0 .. +. .0 +: @ o e. ê 
1 ? ee e :0 ee e. ee 
(3) 3 Gen SE ee e 5? $e 


(the general omission symbol represents a question mark over a dash in ink print) 


(4) 34 4= 84 Een ee EE E EE oo i ee 
ee -. -@ ++ 00 €. -@ 99: eo -- >Ò -09 
(6 Gi $e eo Ze os 
ee e ee 
(6 1 IN a er e DE 
2. H 8 ê o. 9... eg 


vi. The multipurpose indicator must be used between a tally mark and the punctuation indicator. 
D D, Ill 1e Cece were 19 59 9 E D 
9 -0 > -© -0 -@ 9 -© -0 -9 +. 


(in ink print, the first group of tallies has a cross tally) 


vii. The multipurpose indicator must be used between two vertical bars of which the first is a closing grouping symbol and 
the second is an opening grouping symbol. It must also be used between two vertical bars which are grouping symbols of which one is 
shorter and/or thicker than the other. 


IEEE 
O SuLNHSNHINS 
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"Ia RRRS 
Ow. — 82z55353z 3202 bs 





viii. The multipurpose indicator must be used between an operation symbol when it is represented by & symbol for a regular 
polygon and a numeral which follows. 


DI 9114 —28 :9 :e 9? eene Zi Ze e 
ee o. -9 -0 ++ .. -@ -9 0- ee o. oe 
(2) 9; M 13, oe ie 29 ee (M Qt LR ee € d. QU m0... 
90 0: -0 00 -. -> © -@ ++ «++ +. 8 00 


ix. The multipurpose indicator must be used between two symbols for the tilde to indicate that they are written horizon- 
tally, one after the other. 


(cei Dl E cM. ees 


Division 

Curved Division Sign on Left, IS: 
Separation Line Above ) 29 9 .. 

o. 

HI 

o. 
Curved Division Sign on Right, EE 
Separation Line Above ( ria 
|. 
e . 
|. 
Curved Division Signs on Left and Right, EE 
Separation Line Above ) oboe" 
o H $ 
er Le 


Straight or Slant Division Sign on Left, JOE 
Separation Line Above | or. ed dicor 


Straight or Slant Division Sign on Right, TEES 
Separation Line Above | or \ 9e 99 eg 
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Straight Division Signs on Left and Right, 
Separation Line Above 


Curved Division Sign on Left, 
Separation Line Below 


Curved Division Sign on Right, 
Separation Line Below 


Curved Division Signs on Left and Right, 
Separation Line Below 


Straight or Slant Division Sign on Left, 
Separation Line Below 


Straight or Slant Division Sign on Right, 
Separation Line Below 


Straight Division Signs on Left and Right, 
Separation Line Below 


Vertical Line Used in Division Arrangements 
(varying in length) 


Separation Line (varying in length) 


Carried Number Indicator for Addition 
(varying in length) 


jx 


A 


H E ESA 


L | 





162 Rule XXIV —$178a-c 


Square Root / ee ee ee 








Wi 
|. 
e- 
Synthetic Division |. 
-0 
Straight Line on Left, Separation ES 
Line Below ue 
| ER 
Straight Line on Right, Separation |. 
Line Below SR 
:0 
.0 
WI 
ER 


$178. Addition and Subtraction: 


a. Ina spatial arrangement for addition or subtraction, the numeric symbols, fractions, abbreviations, interior signs of opera- 
tion or comparison must be vertically aligned with digits under digits, commas under commas, decimal points under decimal points, frac- 
tions under fractions, abbreviations under abbreviations, signs of operation under signs of operation, and signs of comparison under signs 
| of comparison. However, if these are deliberately misaligned in ink print as in an exercise requiring the student to make a suitable cor- 
rection, this misalignment must be preserved in the transcription. 





b. The plus, minus, or dollar symbols, if the corresponding signs are present, must be placed at least one column of cells to the 
left of the widest column of numeric symbols which appears in the part of the arrangement above the separation line. Subject to the rules 
above, symbols of operation and dollar symbols may be placed in the same position as shown in ink print. 


€. The separation line which appears in addition or subtraction must be made one cell longer at either end than the over-all 
width of the rest of the arrangement. 


(1) 508 e: L8 e 

2876 © oo oo 
59 E 

+ 427 $: $e see: 

8870 
e e 
e o. 

|. KNX ee o.» 
i oe 00 0- e. 
ee -0 0. 00 


| de 66 58 8 e 00 08 


| uR 


| (in ink print, the plus sign is further to the left than any term in the problem or the answer) 
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(2) 


(3) 


(4) 


(8) 


i (6) 





35.50 ee e a e 

+ 77.25 ep NR 
112.75 ree Ra. et 
00 00 ege -0 0. e 


(in ink print, the plus sign is further to the left than any term in the problem or the answer) 


3.704 as 22 ues 0 
—.915 +. 8 00 00 ée 
2.789 sue T se oe 
m 59 0: 0- 
ee | @ ++ -@ 


(in ink print, part of the minus sign falls under the 8, the rest extends further to the left) 


5 eg 8 5: 8 
g e L e. ee eg 
3 -5 1$ Ze S ae ls 
+ 3 ee e. ee 


(in ink print, the plus sign is further to the left than any term in the problem) 


7 mm .. ` .:0 -0 

1 med o. e e ee o. E 1 -> 
8 ++ 9 0 00 6. 00 ‘O eg 

e .. -© eo TIT o 

4 :: op :0 -0 00 -- 00 oe a 
+6 7 00 o. -0 e ee: 09 -0 00 


Hoe dd de dede de de oo e 
(in ink print, the plus sign is further to the left than any term in the problem) 


3 lb. 12 oz. 
+ 11b. 8 oz 


4 ]b. 20 oz. — 5 1b. 4 oz. 


(in ink print, the plus sign is further to the left than any term in the problem) 
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(7) 4x + l4y — 3z e 799 d Seen A ees 
17x a 9y + 20z :0 90 oe *9 99 eg ++ @8 
— 6x — 2% oe .. 00 ee -. 00 SÉ es ne Oe 
16x + by + 15z ?: $$ ee ee ef ei ee Ä ei ei 
-. ee .. 0. 
DI ee .- E e. -e 
ee e: ee ee e. ee 
de db ob de 08 08 08 08 08 08 28 08 08 8 
ve o OO -0 * 00 -0 -. «++ $ 
e, e. e e 509. 0: 0. © 
>». 0 eoe eg :0 008 00 -. -0 ege 
(in ink print, the minus sign is further to the left than any term in the problem) 
(8) $9.00 eee E lg ce 
-- 1.00 ++ ©. 0: -0 06 00 
$10.00 "m T 
95 ex -0 -0 
00 -- -@ 00 oo 
$e 00 oo 99 oo oo oo oo os 
9 9 >. 9. +. 
9 0: 0 -: -@ -@ 
* @- ++ 00 -@ 00 00 
(in ink print, the dollar signs and the plus sign occupy the same position as in braille) 
(9) $7.45 rege ee te eee 
10.92 .. ©- ee e e e 
+84.00 Da ue. 
$102.37 *: es ee 8 
|. PPP >s >’ 
E e. eo -- .e .e 
ee ee -0 e 00 ee 
a3 $5 dd G0 do 59 
DN 5: +. ‘ss +0 +. +. 
++ 0: 0: :0 0. -. 00 00 
+ ©: ++ 90 0: -@ -. 00 
(in ink print, there is no space between the dollar signs and the following digits, and the plus sign is to the left of the 
first dollar sign) 
(10) $10,000 eer et a e le e 
— 9,000 I 0: ++ 00 -O 00 00 eg 
$ 1,000 Wendt us 
oe 9 -- -0 -0 -0 
ee ©: -0 00 00 eg 
co ce oo oo oo oo oo so oo 0. 
-0 -0 .. oe os soe so 
(9 0. ++ e. -0 -0 
. ©- ++ -0 00 00 ee 


(in ink print, the dollar signs and the minus sign occupy the same position as in braille) 
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d. Carried Numbers in Ad 


dition: When carried numbers appear in an addition arrangement above the columns to which they 


apply, the transcriber must insert the indicator for carried numbers between these carried numbers and the arrangement to which they 


apply. The carried number indicator 


f 
1) — 254 
+176 
430 s 
ee 
ee 


(in ink print, the c. 


must have the same length as the separation line. 


arried numbers are in small type directly above the columns to which they apply) 


In an arrangement containing fractions, fraction lines must be vertically aligned, each numerator must be right justified 


in the column reserved for numerators, and each denominator must be left justified in the column reserved for denominators. Fraction 
indicators must also be vertically aligned and must be right-justified in the columns reserved for both opening and closing indicators. 


(1) 


oo| -3| co] œl 

















166 Rule XXIV—$178e-5179c 
18 Bale XXIV BBB 2222222222 
wW 5 EDT C 
6 -© -@ oe ©. -@ oo 
2 H ee ê < e. 
+3 $e See gee. ou: 


f. In an arrangement containing mixed numbers, the whole-number part must be vertically aligned according to a above. 





0) 492 Gece c9 9.1. 99 A 
8 ++ 90 © -0 ê e* cc o. ee 
T -0 ve 559 00 e -9 +. e e 
+ 43 eo ECKE ER 
14 3 — 15 Shee eue du TRIES AO has Va GR ire CY ur "e 
3 co co co oo oo oo oo oo oo oo oo oo 
9 90 +: -0 e o 0... WM 
e ee -O e 00 +. oe e. -@ oe H e e. 
D WI -@ ++ 9 e eg e e: o. o 


g. In an arrangement containing polynomials, terms must be vertically aligned. In each term, symbols of operation, coeffi- 
cients, letters, superscript indicators, superscripts, and base-line indicators must also be vertically aligned. When the base-line indicator 
is required, it must be placed in the first possible position consistent with this required alignment. Within each coefficient and super- 
script, corresponding symbols must be vertically aligned. 


(1) 2x * — x? 4 x+ 1 a. 19 $$ 66. herd. bd 258b EP sea e 
8x? + 4x? — 10x + 7 e ee .. ++ .. ee ee -- ©. ++ e. ee oo 
a 5x? + 12 * 00 © ++ ++ 0 ed ee je .. e. ee U E? 
7A m UE E ER 
3x3 + 8x? — 15x + 20 sende du e 
e- 9 0. -0 o o 
*@ 99 :- @ -> ee H 
99 -@ o DÉI +. @@ 
9: ++ 9 00 0 oe ee -. 
ee e- oo .. .. .. ee ©: eg 


00 C6 C8 00 eg 08 00 00 40 OO 00 O0 00 00 OO 00 OO OO 00 eg 00 
- eo - 


$179. Multiplication: 


a. In a spatial arrangement for multiplication, the symbols comprising the multiplier and multiplicand must be aligned in the 
transcription as the corresponding signs are aligned in ink print. 


b. The multiplication symbol, if the corresponding sign is present in ink print, must be placed immediately to the left of the 
multiplier. 


€. The separation lines which appear in a multiplication arrangement must be made one cell longer at either end than the over- 
all width of the rest of the arrangement. 
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(1) 28 e: ee 
x54 ©. c 
92 ee .. 
115 e Ze *$ 
f 1242 EPA FELINI ee ee 
es E 99:90.29 
le o. 
o. @- 
e: o: o: 
"T 


(2) 1704 $$» 8 Aë 
x 5 ++ ee ee .e 
8520 0 .. 

.. e. We 
5. 9 


(3) 182 ed: 
x 300 oe ee Oe 
39600 $7 Vs rv ee 
: 00 -0 -0 
@ .. 00 eg 


00 0. 00 00 00 00 eg 
SR R +. .. .. .. n ng 


(4) 2 gal 3 at e 90 79. se. se. 
x2 o. .... Oe oe o. e. 
4 gal 6 qt ER 
59 ©- 


d. In an arrangement containing fractions, mixed numbers, or polynomials, alignment must be generally as specified in 
8178 e-g. 
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om $i 
x21 ee -e 
561 eo: d o -6 -@ a 
150 00. $$ 8$ IT e 7$ 5$ 8 
ee 9e 9e 99 E 99 $9 TT T" ev. ev 
.. 9 00 HI LA! 
e ee AW `, 00 e -0 
o... -@ © e. e -0 ee 
e: e: ce 
e ee 
eh do os do db dodo 9 
s e eo .. -e e-e 
o. .e 00 -0 oe, eo -© 9 
e, ee 0 .e6 .. o. -@ .e eg 
(2) ix — 8 sey ices 
4x + 5 ee ee ce: 
28x? — 12x sg 9 9 
+ 85x — 15 -0 ee eo e 
28x? + 28x — 15 Eoin A feudo un Bebo RAS uev T eder as Ode 
e$ 00 $$ $$ $$ $e 00 $6 $5 $6 00 00 06 ooo 
+ ee -@ oe vn ee 
e: ©. -- 0. ..... © oe 
o. ee ee, e ee -. e. ee 
99. 00 oos 
* 00 @- ++ -. © @ 


00 -. -@ 00 00 -- e 
Pe 
00 00 00 80 00 00 ep ep OO OO OO OO OO OO 00 
Pr... o... +. +. +... t9 2 tg t| n n 


- 00 © -> e © o. 00 
e. . .. -0 . se .. 
o. ee eg -- 


e. In arrangements which show multiplication to non-decimal bases in which subscripts appear, the subscript indicator must be 
placed in the first possible position consistent with the alignment required for the addition of partial products. 


(1) S4,even PM ee i Se Si 2$ L $ es ee 
X Lesen ya, 9 ». 9 ee .. e 
10 Leven 909: ++ ae on 0 9. 0. 0. 00 
4 I M e. e: -0 e: 9 0. -@ -@ 
seven e - e ee ee e 
441, ven 


m DÉI e 0. 0. 0. 00 
e. :e e WA :0 ©.: e e 

ee "8 e ** 00 o 
oe ae DÉI 6 ©: 0. 0. 00 
ee ee :0 0 WM HA -9 
.. 0 9 9 * 90 .. © 
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f. When commas or the decimal point occur in the answer of a multiplication arrangement, a blank column of cells must be 
left above these in the partial products. 


(1) 345.7 ae aoe 
xX 2.77 =) 9 -@ -0 00 
24199 ie e e pss 

24199 tl te $0 le Se ee 
6914. . ee we D 
957.589 oe 90 4e be oo 09.0. dsos 
.: ee e: ce e 
e: e -e e 
e: oo e e e 
e. `o e. e 
oo ee ee 
e o. . 


(2) $18.24 9 t ee et t e. v. 
x 65 .. ©. e 060 -0 0. -@ 
9120 La 
10944 E eoo eop: 
$1,185.60 Otis cia E ate, Seated teg 
99 99 se 0:09:00. 9€ 99. 009 09-09 v9 
‘ee e: e 
e: e. eo 
e e e PM ee 
ee è: e e 


8,9 c +. +. .. .. .0 .. .. 
e 0. 0- ++ ©: @- 0. ++ 00 -0 
- @- ++ 9 -- 00 9 :0 9. 00 
(3) 1705.00 O e A 
x 4 ++ 00 99 e -0 99 eg 
6,820.00 ee: .. 
e. 90 
e. 0 
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8180. Division: 


a. In a spatial arrangement for division, the symbols comprising the dividend and the partial products and differences must be 
aligned in the same way as the corresponding signs are aligned in ink print. Symbols in the quotient must be aligned with their corre- 
sponding symbols in the dividend unless they are specifically unaligned in ink print. 


b. The division symbol must be placed in the cell directly before the dividend or directly after the dividend according as the 
corresponding division sign occurs in the forward or reverse direction in ink print. The divisor must be placed so that there is no space be- 
tween it and the division symbol to which it applies. If a quotient also applies to a division symbol by being placed on the same line as 
the dividend, no space must be left between the quotient and the division symbol to which it applies. If a horizontal line occurs under a 
divisor as part of a division sign in ink print, this line must be ignored in the transcription. 


€. Each separation line which appears in a division arrangement must begin in the column containing a division symbol and 
must end in the column containing the other division symbol, if the latter appears in ink print. Otherwise, each separation line must end in 
& cell one column beyond the overall arrangement. However, when the division arrangement contains only a divisor and a dividend, but 
no quotient and no partial products and differences, the separation line, whether shown above or below the dividend, must be omitted. In 
this case, the division arrangement must not be regarded as spatial. In particular, a blank line must not be left above or below such a 
division arrangement, and the numeric indicator must be used in the appropriate place. 


(2) 6)48(8 ES 
6 P e 

ee 0.000. © e 

e :0 00 o ee 
(3) 6)636 $6 da òo èo 


106 e. 0. €. .. ©- 





(5) 644 
4)2576 
24 me 
“17 bé 
16 
idque e ©.: 
16 ie 
16 
T 
T 
T 
(6) x 
x + 5|x* + lix 
x? + 5x 
6x 
6x 


30 
30 
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ee - 
ee - 


ee e. e. oo 
oe ee .. KA 
T 
o :0 +: © 
e ** 00 
.. |. 
o. o . 
e: ee 


* 00 
* 00 


171 





(in ink print, it is clear that the quotient is aligned with the dividend, and there is a horizontal line under the divisor) 
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(7) x 4-8 ee e 


x + 4/x + 12x $ 82 ee eg se 
x? + 4x as AA RA ee he ee A 
8x + 82 99 99 99 ve 9e ve vo 9e 9o 9*9 99 ee cv 
8x + 32 
ee -© -: -0 00 -0 :0 ++ se 80 -@ ee +. 
ee ee T + 59 6 e.. ©- 0: ++ .. 00 ©- 
ee 00 -© e 00 -. e ee e- ee 0 .. ©- 
ee © e -. -6 .. 00 
59 9: -9 -- ee -. 
ee -- 0. -- oo :06 ee 


00 00 006 00 eg 00 ep OO O0 ep eg ep eg 
we e mota t ooh, o 99 $a 6s t t ott ae n9 9 


(in ink print, the quotient is clearly not aligned with the terms in the dividend) 


(8) 18)452 je a 


d. When commas or the decimal point occur in the dividend of a division arrangement, a blank column of cells must be left 
where these occur in the entire arrangement except in separation lines. When a caret occurs in a dividend, a blank column of two cells 
must be left where this occurs in the entire arrangement except in the separation lines and the quotient. In the quotient, the decimal 
point corresponding to the caret must be right-justified in the two cells allotted to the caret. 





. ` e, c oc 
5) $25.00 E "Ze le 08 os 
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(2) 5,080.09 e: | ec. o 19 - 
18)91,441.62 :0 -0 00 00 eg -0 00 ©- 
90 
1 44 
1 44 . ee .. ae D ee ee ee D .. 
Le E E EE 


162 


90 06 60 80 00 ep eg eg ep 00 eg 
KK, K E eR ETRE LT 


00 00 08 00 CO 00 0O SS 90 og eg 
pe es os so be so oo oo so os oo 


(3) 12.5 b: >: S 
6.3,)78.7,5 : 

63 TI daar Sta ae ee ale 

157 99.99 99 90-0» v9. 99 9e oe 


126 


e. . e e. .. .. O >; 0 0: +. 
315 ee Se ee © o- 0.000. -- ee ee, ©- 

o o... Soe 00000 e eg ee e 
315 
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e. When, in a division arrangement, there is a remainder which is identified as such by the letter “r”, lower-case or capital- 
ized, the “r” must be preceded by a space. 





(1) 181r4 e: e. è- $e o ee 
25) 4529 e 00 -- e- +: -@ 
208 $9 00 $e os $6 $6 20 $9 $6 6 
1 200 T ID .. 
29 LAE Nm 
| 25 
| 4 e. è. 
e. .e 
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f. Ifa vertical line is part of a division arrangement, it may be represented by a column of dots 4-5-6 or it may be drawn. A 
space must be left between the column of dots 4-5-6 and any digit which precedes or follows it. 





D oi" se e $6 do ep oo os o 08 ep 
60 10 ae m oe oe oa D) ee oe ee .. 
354 oo ss A oe e 
120 | 20 SE t N D 
234 ME Di is 
180 | 30 $e s: Us 
54 PT) 
54| 9 Shee ee eee 
| | 69 

.. +. on n D? 
ee 0. eg :0 
5 © D) 

wx e. EM 

e L :0 e e: .e 

o ee e 9: oo 
00 0. 00 00 ep e 
ee ee .. n n .. aO 
Se E eg -e 
€. ee ee WM 
©.: -. -0 - 6 

` " e ee 

. e :0 :0 ee -o 

ee eo HI -- ee 
ee e. 00 co eg e 
a oris. e 
m D? 
e. eg :0 
o. .e HM 

. -> DÉI 

e. ee |. |. 

6 o WI e- 

HEREDES 
D oe 
WEE 
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$181. Square Root: A square root arrangement is similar to a division arrangement except that no divisor is present. The 
&rrangement should be adapted to resemble the arrangement in ink print as closely as possible. If the square root symbol is used in this 
situation, the termination indicator is not required. 





(1) 5.4 8 a eG es 
d 30.00 00 H RI HI 
25 FACT TEENS RSEN 
104 | 500 99799 99.09 099,99 e» ee. ve vv 
x4 | 416 
-8 ee e oe .. .. ee 
1087 SC o ?? e e e$ ei ei ei 
xT 17 
791 e e: 


n" D? .. 
e :0 00 -0 o :0 -0 
ee e -e e ee eg 
e oè. -0 .. 
* ++ 90 -9 KE e ee 
WA WA WA :0 e 


ee o. 





A 
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(2) 2.4 3 "T E. a 
V/ 5.90 49 e, -. |. To 
206.90 09 2m eo ve "e ce v" 
44 x 4 [176 NOS 
e 9. e 6 ee o 
o e -0 ée, ege e e 


488 x 8 |1449 


$182. Synthetic Division: 


a. In a synthetic division arrangement, the numeric symbols in the synthetic dividend, synthetic product, and synthetic quo- 
tient must be aligned by place value. Symbols of operation, when present, must also be aligned. There must be at least one column of 
blank cells between adjacent columns of a synthetic division arrangement. 


b. A vertical line must be used to the left or to the right of the synthetic division arrangement according as the synthetic divi- 
sor appears to the left or to the right. This vertical line must be unspaced from the synthetic dividend and from the synthetic divisor. 
One part of the vertical bar must appear on the line containing the synthetic dividend, and another part of the line must appear on the line 
containing the synthetic product. The separation line must begin directly under the vertical line at one end, and terminate one cell beyond 
the over-all synthetic arrangement at the other end. If the synthetic divisor appears in ink print as boxed-in on two sides, this must be 
ignored in the transcription. When a vertical line is used between the synthetic quotient and the synthetic remainder, it must be placed 
in the column of blank cells as shown in ink print. 
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(2) e Dl ee e o 
ee +. o. ee 
m -e 
e- 9 9 
o. ee 0. e 
ee 99 co co es oo oo oo oo 
«s D) .. 
e 9 D) D) 
ee HI ee 
+2 +16 +30 ee o- o ee 0. ee .. ee +--+ ee 
1 +8 +15 +0 H es "Te € Tee c0 
:0 ee e. ee o ee -. ee 
oo 58 do de do 0 dd de de 08 50 
DÉI m +. O +. +. 9 
e- .. 9. e ©: ©: D 9 
H ee ee eoe -. -o ee o. 
(in ink print, the divisor is boxed-in on two sides; there is no vertical line after the divisor) 
EE e ea da 
42 —2 +4 te at I e s 
1 —1 +2|+9 O ples P 38 
ee o- ee 0. ee e e. 


00 58 do de de de de de de de 50 
ae [ot Meet d .. +s Tu 
e. .. 0. e © :0 es -0 
oe oo +. ee e, -0 00 @- 
(in ink print, the divisor is boxed-in on two sides; there is no vertical line after the divisor) 


§183. Determinants and Matrices: 


a. In determinants or matrices each entry must be left-justified (moved as far left as possible) in the column to which it be- 
longs, and top-justified (moved as far up as possible) in the row to which it applies. Regardless of the ink-print copy, centering or other 
forms of alignment is not permitted. One column of blank cells must be left between columns. 


b. Every effort must be made to confine the entire arrangement to a single braille page. To achieve this goal, the following 
techniques may be used: 


L An entry may be run over to other braille lines and each continuation indented two cells from the column margin. When 
space saving is a factor, runovers may be made without regard to any hierarchy preferences. Successive rows in a column must be tran- 
scribed without skipping a line between them. 


ii. An entry may be run over to other braille lines and each continuation left-justified in its column. When space saving 
. is a factor, runovers may be made without regard to any hierarchy preferences. Successive rows in a column must be transcribed with a 
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skipped line between them. When the technique described in i above is effective in providing the required space, it must be used in pref- 
erence to the technique described here. 


iii. Additional space may be saved by drawing the enclosing grouping symbols instead of using their braille equivalents. 


iv. When an entry is a fraction, the fraction may be represented spatially, if necessary, to save space. However, the row 
containing such a fraction must then have a line skipped above and below it. 


v. The technique of keying may be employed for one or several entries if no other space-saving technique is effective. (See 

















$187.) 
(1) cos a sina 0 ie es Tt to o" 3: E te e SAE 
ae o. eo LU e: e e ee oe ` -0 @@ 
—sin a cosa 0 
E at en ce 2 es ES M Selle es 
0 0 1 SE eee e ^ E e$ e$ Le Se 
€ -. © e. +. T -> -> ++ -0 +s -0 
5 90 -0 :0 9 -0 -0 0- ++ -. 00 
*€ 00 00 e. eo e. 00 .. ++ € 00 
(in ink print, each entry is centered in the column to which it belongs) 
| (2) ÀA 
, A 0 0 
| 0 1 | eosf 
A sin? 8 A sin? 8 
cos 8 1 cos? 8 
0 ZA 
A sin? 8 C ES A sin? 8 
.. 0. oe (595 @ 09 -° n 
* ee :0 0: oe +. ++. 0 e e c eo 
e. eg e o LE) ee oo o. oo o. ee 
e. 0 .. ee e LJ “+ 90 00 0- e ee WI e. 9 
oo H ee e. 0 rr os Ox EC ee 
o eo eo eg e. o eo e e. o e. e: LU o. oo 
i o -0 eg e . 9 L e 9... e . e: e .. 0 
ee e ©: -> © © [LJ 0o.: e H WA ê o. os 00 
o. ee o ae 0. e LÀ Wl ee KH e... ++ e © .. e. :9 00 I 
o. e 00 00 o. LJ | @ e o oe e ee -0 Wl 
.. 906 -@ © hr». n . >. :0 0 DI eo 
*€ 00 00 00 ee © .. 0. Ø. WM o o -9 . . ee o oo 
LB @ -0 00 e :-* 8 0. -@ :0 0600 00 0. -> -0 -- së 0. H 
ee e e: -0 e ©- se 02. -0 ss 0 se 0 Os -0 0- sx Be ee 
. ee L .. H o. e oe ee e. e. € se $.: “@ +. o oo 
TR . e Q e eo e WM 
ee e. © LA WW ee 
o. ee . e. o. e se © . eg 
e: “ee 0 .. 
ee .. 0. -0 ** 00 
o eo B :0 «+ 00 -> 00 


(in ink print, each entry is centered in the column to which it belongs) 
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Seege EE EE 


(3) |B, — (E— E)) By Bis Bi, 

B; Bj, — (E — Ej) Bj By 

Bu Bu B; — (E— Ej) Bu 

Bi, By Bis By — (E— E?) 

e. D EE e. .. e. .. 6 
ee e e: e e. e: e: e e: ee o. e: ee ee 
e... .. @ e ee e e. e. e e. e--e 6 sé 
.. ©. e. e. 
ee ee :0 e. 
e -@ 00 o: e. e-e 
e: .. e. e DI o 
ee -. 0 0 0... e 00 o. 
o... œ.. ee ee e e 
e- e. 
ee e. 
... e ée 
e. e. e. .. o. on e e: D se 0 
ee 6. °.. ê e- e: e. o. °. ee e: °- ee ++ 00 
e. :. e, 0o. © 0 -- ©- ©. @ e. @ ++ 0o 0. -. e -- e. 0. -0 H Wi 
o. e. e. ee LU 
ee eo e ee 
e... ee e oe e-e 
e. e. |. -@ o. 
ee e 0o. -@ o e 0.0 ee 
e -e D o. .. e. ee e-e 


KE e 

e .e e o 
o. e. vw Ae ov ei ss ss oe - © oe .. oe oe e .. e. 
ee @- -. 0. e: 0. +--+ 00 © + © ee eo t9 :» 00 00 KE 

e -> po, @ ++ @ -. 6 -0 oe eo D? o... -> e e .e 
i 9 o. e. os e 
"+ 00 ee :0 +: ee 
MA ee -o .. eg e 6 
e o. 9c o. 
ee :0 00 e -> -0 00 ee 

6 6 e ** 00 oe 6 6 
o. o 
ee ee 
LA) e. e. 
eo. e n ae e. oe .. ee e- oe .. e: 

o. @- ++ ee e e: ee e RR ee ee e: ee eoe -:- ** 00 

e e € ++ e. -o ... @ e e Wl WW +. KA :0 -@ 00 :0 e 
e o. .. e. e 

ee 00 -. -0 ee 
KA) ee -o .. oo e .e 
7+ 0- o MI :0 o 
"* 00 t € 0o e -0 -0 00 ` 00 
:0 -0 8 ++ -© ++ 00 ++ 00 -0 -@ 


" (in ink print, each entry is centered in the column to which it belongs) 
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(4) /1 
A 0 0 
0 1 cos B 
A sin? 8 A sin 8 
cos B cos? 8 
0 A sin? 8 A sin? 8 
e e Wi o e 
ee e -> -0 o ee 
o. ee ee ee ee ee eo o ee 
e, o cc I " 
i ee -@ eo eg o ee 
1 eee. oe ee o ee 
e. T um -> 
ee e. .. ee 
o ee MN -- o. eg 
6 09 
ee ** 00 
o ee :0 00 
|. .. ee -® ee o. -0 9 ©- e, 
^. ee -@ -@ :0 0. ++ 0 ©: .. 0 . 90 
:0 00 00 00 ee .. .. 0: ©- x 9 00 
9 OD ^. +. +. +. oa RR ss eo eu os «0 66 ++ ++ +. .. o. .. .. .. nn rn nS. o: 
e 00 -0 00 006 00 00 ep op og eg 00 eg e -0 eg 006 00 00 00 00 00 00 00 00 -@ .. og 
*€e 00 e o ss se os bo oo oe oo où oo 090 e, >e +. soe sa se . oo 0». o» o 00 -O 00 
(9 » 0: :0 -@ 00 ©- "9 9. e @ -O -0 00 -@ + e o: -0 
.. 90 .. +e ©- 0: -0 -0 ©- 9 -. .. ©. 0» 0 -@ © e: ee 
e 00 9 09 09 «+ @ D) DI e e @ - @ e |. e ee 
CR |. 
ee ee 
e. ee o. ee 
e. ee 9o: -9 :0 0 ee 0. -0 -0 »- :0 0. H 
e ee -0 -0 .. > e: 9 5 9: :0 ©: 9 ee 
*06 00 00 00 e 0.: © :0 c e: e t 87 o os e ee 
.. @ 00 +. ++. ss +. us so so oo as so e 00 s. +. or or T) . 
* 90 -0 00 006 00 00 00 90 00 eg OO OO e :0 00 00 00 00 00 90 040 69 00 eg -0 - LA 
e ee e. > se es oo oo os oo >o os oo 00 M or orn onn oo oa 0 mg eo ee a 00 e eo 
vw - ©. -0 -@ 90 -@ cc -0 9: 95 D .ọ 00 -0 -.. e 
. 00 os +e ©: @ 'O -© 0- ^9 or ee ©: 0: CO © Ò 9 .. 00 
:0 00 50 c: @ e © T -. 9 e o. e -> -0 00 


(in ink print, each entry is centered in the column to which it belongs) 


c. When a sequence of dots appears to signify the omission of one or more rows and such dots are confined to each column of 
the determinant or matrix, a sequence of three dots 3 must be placed in each column to indicate the omission and each ellipsis used in 
this way must be left-justified in its column. When a sequence of dots appears to signify the omission of one or more rows and such dots 
are not confined to their columns, or if some columns contain no dots, a sequence of dots 3 must be used beginning in the first cell of col- 
umn one and extending to the end of the longest entry in the last column. 


oe - A 6. = = e, = H oe e: ` es . e 

oe MM . . ae . oe TE^ |» e. 

(1) 811 812 DE 815 6 -0 -> òs oe e.» e: e- ê. HI . o t o es 
a a SAT a 9. 9 5 ae O... «. TID ©... .. OB eo v 
21 22 2n , 90 ++ ©. ©- 9. @ Lc e. ids 59 ©: -O -0 -. 00 
Se e. e. e o o e- ee o. WM o 

e: . 6. 

HT] .. ee ». oe ¿$ t onn JEDE" +. 90 

Sun ` Ben -.» nn -6 ee, 9: o e: o. o. e o. e- e, e: o. ..... 
>) ©- 0. ++ 00 ` e- ++ o0 ee .. o. .. e. ++ ee 00 -.. .. @ 

- 90 -. -0 -© e, 9 9 ©- ea se nn ++ -© -© -O -0 -> 00 

e é e e) -© 0. @- e- o. o. ee, o |ce 


(in ink print, one dot is shown in the first, second, and fourth columns, respectively) 








Rule XXIV—§183c-§184a 188 





(2) ui Aig >... Ajn 
ası Ban Ban 
Bai ` Ang Ann 
e e €. v o as e- ee D e ae 
ee e: © . e. ee ee > ©. ** @6 
e ee .. .. 6. 0o. o . 0 e . -6 00 
e e. oè e. .. e e. 66 . |. 
ee e. o °. e BI 0.9 9. © © eo 
e ee e e. e e. e. o (00. 95 © e ee 
e D e |. Z 
ee oe oe ee 
o ee e e. e e. o o o . e e. e e. o o o o e e. o oe o. ee 
e e .... e ee e ee ee .. © 
ae ee oe -0 o @- oe :0 o oe- oe ee oe ae -@ -9 -9 :0 ta ae ee 
*@ 00 we 9 o. c4 oe o 0. e: o. .. o. ae o 0. o. .. oe o 00 


(in ink print, the sequence of dots in the third row is not confined to specific columns) 


9 © .. ee e: o .o coo... 0. -. .. 00 +e o 0- 
(3) 811 Are MA ain .. ee :: 0. @: e 0... 0». ou ae ee 59 0: -Ò -@ +: 00 
0 0 «o»... .. e. Oe e: @ ©- .. Én © o -0 -0 
a a 

21 822 2n e. e oe e . .. o ee 9 
ee e. © e. e Es ee :0 © -. eoe 
. e e. e. e o e. e ee e. :0 LJ 
e- DÉI e. 
o. WU ee 
LA @- 0. 0: 9: 09. 0: 9- 09. 09. 09. 0: 0- 9. 9 9, 9. 0. H e .. 
e. e ee -- e ee +. e. ee oo e 
o. o oe. e. o. oe .. ee 
e-e ee tt o o. ©- e. e: @ ve ee. e LA 

amı am2 "n Amn 


(in ink print, three dots are vertically aligned, one under the other in the first and fourth columns; no such dots appear 
in the second or third columns) 


$184. Unified Expressions: 


a. When enlarged grouping symbols are used to unify an expression which is neither a determinant nor a matrix, each item 
must begin in the cell which immediately follows the left enlarged grouping symbol and must end in the cell which immediately precedes 
the right enlarged grouping symbol. It is advantageous to draw these enlarged grouping symbols when space saving is a factor. How- 
ever, these requirements must be waived whenever vertical alignment must be indicated. In this case, at least one item must either 
begin in the cell which immediately follows the left enlarged grouping symbol or must end in the cell which immediately precedes the right 
enlarged grouping symbol, 


Q) ( 4x—y=8 HIM TURIS AE I 
-© :0 00 .e ee ee eg ee, -- 9 e 00 
9x —y —1 
.. ©. .. oo ee T . e 
* ee 00 -. -. - oe ee e: +s -. 00 
-6 00 -- ee ee oo TIT -- € e 00 
(2) f 3x + 15y — 2z = 64 A 99 C1. e ul terns .. te 19 fes 2 4e bò :¢ MH 
e -9 00 -- 00 00 -- -0 08 08 ©. eg e o. ee e. e 6 -@ ee 
X--12y + z= 51 
l e. o ee e ee e e ee -. e 8 
7x — 8y + 22= —16 Le e se ee ee ^". Zei ee es ee ee ^. ? eos 
-6 @- ee ee e °. ee D MEL. 
.. +. ee ée, ee ...... © WI -. -0 ©- 00 + o 00 
e e ee ee 0. ee ee e. eo o. ee ee ee eg, o. .e e oo 
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b. When an explanation or comment refers to more than one ink print line to which no grouping sign as a whole applies, the 
implied grouping must be indicated by using a transcriber's enlarged grouping symbol. If the explanation occurs to the left, the left 
transcriber's enlarged grouping symbol must be used; if it occurs to the right, the right transcriber's enlarged grouping symbol must be 
used. There must be at least one clear column of spaces between either of these transcriber's enlarged grouping symbols and the associ- 
ated explanation. If the explanation requires more braille lines than what is being explained, the transcriber's enlarged grouping sym- 
bol must be extended to cover the explanation, and each runover of the explanation must be indented two cells from the column in which 
the explanation begins. 








(1) x+y 
a= 
—1«x«l-—1«y«l 
blc 
x+y 
e: -9 0. 00 006 -0 00 e ep, 00 Re +> -o .. 0 .. 0. ee e 0. c 
ee .. s (4. +. +0 +2 o: o -20 -0 o: T] 59 ©- cc "M i cc 9 95 c 
e ©. :0 00 00 00 0. 00 eg 00 80 -o @: eg ee 00 ++ .. 60: ee se OO: 00 .. .e 
e. 6 o ee eo ee e 00 e 00 -© -. .. -o e-:- ©. ©- ee 9 H WER 
e i. ese TED e ee s, «0 :-0 o e. 00 59 0: “@ +e -° o -> 9 0. 
o... 8 00 00 00 ©: 00 ep 00 00 ée o- 00 ee ee -- .. $: eo se 0» ee -. 


(in ink print, the explanation is centered to the right of the two equations to which it applies) 


RULE XXV-—FORMAT 


$185. Spatial Arrangements: 


a. When the transcription is in the form of a spatial arrangement, a blank line must be left both above and below the spatial 
arrangement even if the spatial arrangement directly precedes or follows the page-change line indicating a new ink print page. Transition 
to a new braille page before beginning or after ending the transcription of a spatial arrangement takes the place of the required blank line. 
However, when a running head is used, a line must be skipped between the running head and a spatial arrangement. When a spatial ar- 
rangement begins on the first or second line of a braille page or ends on the twenty-fourth or the twenty-fifth line of a braille page, 
there must always be at least three clear columns of cells between the last symbol on any line of the arrangement, including any separa- 
tion lines, and the first symbol of a page number. If this cannot be achieved, the arrangement must begin on line 3 or end on line 23, 
respectively, 'The entire spatial arrangement should be confined to one braille page. 


xs ds a esunossugsgtem 
+ 10 Se 
CA ee 00 e 
M" - e 
-@ .. 
ee ke, 


b. When a spatial arrangement is identified by a number or a letter, such as in a set of exercises, the identifier must be placed: 
88 indicated below. In all cases, there must be one column of blank cells between the identifier and the left-most symbol of the arrange- 
ment as a whole, including any separation lines. 


i. The identifier must be placed on the top line of an addition, subtraction, or multiplication arrangement. However, when 
the carried-number indicator has been used in an addition arrangement or when numbers have been canceled out in a subtraction ar- 
rangement, the identifier must be placed on the line which contains the first term of the addition arrangement or the minuend of the sub- 
traction arrangement. 
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HL NE a tes 
+ 81 EM 
f ee o. e 
ee ee o 
D? ae 
fr ee o 
ee oe 
ob de ob do db ió 
2) 2 $18.24 |» o. EG * t E n W. ub 
x65 ee e. e -0 e ee ee © 
9120 œ. A 
10944 M Te E 
$1,185.60 Tiu ox dor. ee ae dev iU ee! nV i AG ae 
EE ae Pp ee eo Eo 20:96 ee n0 00 
‘ee e. e 
e: e, ee 
e e e ee ee 
ee e. é H 
dh de dido do ob do os de os de 
© WE oe o "E 
e- o. e: o. 0 ee .e 
e... o ee -0 .e e. ep 
1 
(3) $8. 27 . 
+ 5 
82 ee oo ce oo oo 
ee 00 oo 66 oo 
|. WI "T 
.e ee -0 ee e. ee 
ee -0 0 e. ee 
|. DÉI 
.. e. 
ee U 
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4 2 16 16 € 
0. EX è: 
— 1 9 8 
TERIS of ae ER 
17 8 as Lë 9 -e e. 0 
e: 


e: e... e. 
.. @- .. @- 
-0 |. @@ - .. 00 
es. ee eg è. ee ee 
|. ese e - e. e 
|. e. 
o. ee 
00 00 00 oo og ep Of 00 eg 
ee e. 
ee ee 


ii. The identifier must be placed on the line which contains the dividend in a division arrangement, on the line which con- 
tains the radicand in a square root arrangement, and on the line which contains the synthetic dividend in a synthetic division arrange- 


ment. 


(1) 4947 


AS ee e eg 
5. 5)24735 ʻe 0. ege 
de do a6 08 08 28 88 
925.» ve We +. ss se sbe 0». 
:0 0. -0 00 €: :0 ©: 00 06 00 è- 
ee -> -06 -6 -e 0. 0. -0 6 -- -2 
iii. In the case of spatial fractions, identifiers and centered comparison symbols, symbols of operation, punctuation, and : 
other applicable symbols must be placed on the principle fraction line. However, identifiers must be placed on the top line of a continued | 
fraction. i 
(1) WI 3 1 
6. 3 + 47 13 
cc 9 «+ 
|. o- :0 00 
ee -- ee +. 
HN TM ee -. «+ -@ DÉI EE Y «e 0. 95 -© 99 55 -> ++ -0 © 
-> 00 -0 00 > 00 00 e 9.0000 e of ose :0 0- -© -© 0: :: 00 -@ -0 
ee o. -0 -0 -6 o 00 t. ee -6 6. eg, .0 -@ -- ©. -© 06 00 
cc 9 +s 
9 0- :0 00 
ee e. ee e 
iv. In the case of determinants, matrices, and unified expressions, identifiers, comparison symbols, symbols of operation, 


punctuation, and other applicable symbols must, if they appear on the same side 
placed on the top line even though they are centered in ink print. 








(1) 811 812 
7. D= = 100 
A21 Age 
(e. ** 090 e 0. 0: 09: se ce 
-0 00 -@ 00 ^ 0 .. .. +> eo :: @- 0- 
ee 00 -0 e "I.e 9 ©- 9 9 e >s >e 
ve 0: O: e+ +. 
.. 00 -- ©: @: 
959 c: 0- € 


of the expression as the enlarged grouping symbol, be 


(in ink print, the material outside the determinant is centered) 
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(2) 1 3 15 
Cy 
: a i | ] = = E 
Cg 
0 3 
e o e. o -- :0 e e... e o ee . H 
e . ee ee LR :9 00 ee -. ee e. ee 
ee ee e o ee eg -- ee eee e e ee o ee 
e o. e. |. o :0 o e. ee e :0 
ee e. -0 © ee ee e ee 
9 ee eo o ee e e. o. ee e oe. ee 
o e. 0 |» e .. e 
ee e. | e -. 00 
o oo eg ee ee -0 0. 
ee o 6. ée R.R rra 
ee ee e * 00 o. ee 
o... o oo eg o . eg e -. 
e e. ©.. +s .0 e 
00 -0 0: e ee 
e ee eg - ee . eo 
oe... 0. 0 +. e e 
++ 00 -0 00 ..... 90 
‘© 00 00 -- 7+ :0 00 


(in ink print, the example number, the multiplication dot, the second matrix, the equals sign, and the period are all cen- 
tered vertically in relation to the first and last matrices) 


(3) 5 


(in ink print, the example number, first matrix, and period are vertically centered in relation to the second matrix) 


(4) x+8y+2=5 
10. 2x+y+2=5 
Tx+8y+2=7 
NW e > e ee e ee e e e. o e LA . 
-@ 0 o e ee ee ee HON: o ee -@ ege 
ee ee KA e @ 00 00 oo ee e. ee . o ee o . © eo e e 
| o. ++ 00 -0 00 -0 .. 0» -8 0 :0 -- -9 0 
ee w ee @ ++ .. -0 ++ 0. 09 oe .. © 0: ++ .. 00 
:0 -@ 00 0- 00 00 00 006 Oo. ege :0 0. ee -0 e e 00 
€ -. © «+ 60 -@ -. eo -@ ©- -0 0. :0 ++ 9 -0 
os oe 90 00 -+ -- 0. 0 ++ -9 .. sa 9 00 +: ee 00 
-0 -O 99 00 008 00 00 00 00 eg >. 0. ee 00 e e 80 


(in ink print, the example number and the period are vertically centered in relation to the unified system) 
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e When spatial arrangements are placed side-by-side there must be at least one clear column of blank cells between the end of 
one separation line and the beginning of the next. In any case, no symbol in one spatial arrangement may be less than three cells distant 
from any symbol on any line in, or associated with, a neighboring arrangement other than neighboring ends of separation lines. 


(1) 21 16 


A 
7 +23 o. e. Ke: Uv. 
e se se se or, Ml on nn 
.. 00 -. «+ ++ «+ e. 06 
ee 00 e ++ ++ 00 9: «se 
oe co os os oo L os 09 $9 95 00 


(in ink print, the examples are side-by-side) 


(2) 1. 42 2. 100 


—28 — 91 
e oe «e o +. e oe s’ 
e o. oo ee oe. e ©. e eg e. -0 e 
ee WM e. e. 9. e. o ** 00 eg 
e. ee :. e o: 
ee e, +. ee @ .. 
EEEE SE 


(in ink print, the examples are side-by-side) 


$186. Transcriber's Notes: 


a. Transcriber's notes must be enclosed by the transcriber's grouping symbols. 

b. A transcriber’s note consisting of seven words or less may be inserted directly into the text at the point where it applies. 
Longer notes must be placed at the nearest convenient point relative to the material to which they apply and must be placed, indented, 
and run over in accordance with the rules of the Code of Braille Textbook Format and Techniques. 


(1) In x?, the 2 is the exponent. 


ee RM :0 e. 590 © o. Wl . .e e. e. e e: e. o. eg 
e MA ©- LE ee ** 00 00 e e 9 LÀ o. . € e. 9. -+ 000. 
ee ee . e. e. ee ee e o... e. ia ee e e: e ee .. e :0 
t WO: ee WM e. E o o e o ee 00 o: e. WM 65 
e. (cc ©- 00 e 66 E e. o o .. 9 c e. ee eg 
o e. è. e: .. e :0 0 o ee ee . e e. e e: -0 


8187. Keying Technique: 


a. When space does not permit the inclusion of labels, column headings, entries, etc., in a figure, determinant, matrix, or table 
as shown in ink print, one or more of the labels, headings, entries, etc. may be replaced by a numeric or alphabetic key. A numeric key 
should consist of a numeral written in the upper part of the braille cell. This numeral must be preceded by the numeric indicator and must 
not be punctuated. An alphabetic key must consist of two lower-case English letters and, if possible, the combination should be sugges- 
tive of the item it represents. An alphabetic key may only be used when the author's entries are never composed of two lower-case letters. 
Two items which are identical should have the same key assigned to them. 


b. If a list of numeric keys is used, it must consist of consecutive numerals beginning with number 1, and these numerals 
Should be placed in the figure, determinant, matrix, or table in the same position as the material which they replace. 
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€. A list of numeric or alphabetic keys and their meanings must be enclosed in transcriber's grouping symbols and must pre- 
cede the material to which it applies. Key items may be arranged vertically at the margin, or they may be arranged in columns to save 
space. A key listing must be preceded and followed by a blank line. If possible, this list must be placed on the same braille page as the 
material to which it applies. 


(1) 







Source of Variation 














Between blocks 







II 
IT 
[7] 
Q 
MN 
| e» 
M 
Ka 





Between treatments 


S 18 


^| 
li 
m 
ex 






. vv oe 
e -e ee o. 08 o -- e e e 66 e: ©. ee 
ee ee oe e. e e: e e ee e ee e o. -.. 
‘@e e ©. o. 00 o. e e. .. .e ee 
T o. ee ee |. 66 e- e 
ee ee e o. e. ee e eg e ee 
‘ee ‘© 0. ee .e e: e ege ee, -e 
99 e: ++ + @ 66 e, ee :0 -0 ©- 
ee € e. eo ©. ê eg ee, o. ee o. e- 
e ée oe e .. e :. -@ ee DI 
°. e. 0.9 +s © -0 v 23) 
e: -- ‘© 9: 9 9: œ.. ee 66 e 
e e n e 9 e ee "Ore ae 
.. eo - 6 e. e eo :0 ©. 00 
e: c :.0 e o. -e ee ee o. o. 
e e |. 6 H -0 ee |. 
°. ee e. e e o. ee -6 ê e 
H ee © o ©.. -.. ee eg ee 
WI e (5.5 e ee 9: 
e: ê e... © e 00 e 
e. ê :0 ©. © ©- ee ee -. ee 
e ee ++ oo ee 
+) 9 90 o. ee 
ee | e o .. -@ 
6 ee ++ 00 66 e oo o. ee, 
D .. e: o e: 00 -. .e -0 
.. T .. e e. ©. eee. .. 
ee o. 66 o9 -- -0 6 o. 6 
oe e: o 0. DÉI e: EN oe e 
.. ê. :0 0- 0- 0. e. e o. eg 
eo oo eo -- .. -@ |. ee 6 DÉI 
H :0 0. oo e.. e- ee 
e- e- ee, 0: 0. ©. es .. ee t. 
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ee vs er ©. 90 e 

e .. we »0 e 
ee MN -@ -- © e. 
e. © -> e e oe oe 9 ee .. -0 E o e oe e ee e. 9 
HN? e. «9 e è- -© :. -G 906 -+ ©- 9 ee -9 O 
+s 0 "8 0 ©- ++ 0600 :0 -. 6. ©- eg .... o e 9 
e. e. e. e 8 © ee -- -o . o... o e H e... 
WI N 0 |' 9 9 -> © @@ :: © .. 0 o o. ee o... 
t 0- ee 9 : 00 ©.. 0. e ee e -© o e o... o. 
e ee KL LR 
o ee o. o... 

o. e ©. e- 
6 00 ee .. . 0 CRW WI 
ee D e cc ee eee o 
KE e e. + 00 e . e e 
ee .e 66 e... -@ 6 e o. e gp ' 
e, ee Ta e. .. © SS ee 

e H o e: -e o ee e è. ee e. o 
ee e ee .. | :0 e. ee Wl :0 oe 
e e: 00 -- © + 0 0 9 9 dog 

ee e .. 9 :0 o ee ee ee e -090 e o... 


KK ER KR KR NE LRR KER KR RRR RR RR A AS 
00 00 00 ep 00 00 O0 OO OO OO OO SO OO OO OO OO OO op OO OO O0 OO OO OO OO OG GO OO OO OO eg 


00 00 00 00 00 ep C8 OO eg OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO 00 OO 00 OO 00 00 
Ea wa, we wia hoe mom eot ho heo tha RR ooh m o hora hh OO s e ts sf m n] n 


^c o |. :0 :0 e. H . o ee eg o: ee ee e. 
o: oo ee .. o ee o oo o e- ee e E, |'9 9 e: >» 
6 o0: e e: o. e... e KAN Gë e e. © 9 ** 00 


DM UUUUJJIUUTAD 
00 00 00 00 00 00 O0 OO ep OO OO OO OO OO OO OO OO OO OO OO 00 OO OO OO OO OO OO CO 00 00 eg 
whom eo ehm oho he hh rua eis mosso he hr OK. AAE E TRR ET hi R RT m t soo e so] hos 9 KT o s 9 ss tt st] s st n 


00 00 00 00 00O eg og OO OO OO OO OO OO OO OO OC eg .. 00 00 00 00 00 og OO eg OO ep 00 OO eg 
00 00 00 CO eg 00 O0 OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO ep eg eg 


e. os os so oo oo os oa os es oo bo so bo ve va so bo os NEE ENEE EE NEE s so vo oo 9 5 15 
00 00 00 eg 00 00 00 OO OO OO OO OO OO OO OO OO OO OO OO 00 OO OO OO OO OO OO OO GO 00 00 eg 


8188. Displayed and Embedded Expressions: 


&. Whenever an expression is set apart from the body of the text by skipped lines, indentation, or some other means, it will be 
referred to as a displayed expression. By contrast, an expression which is not set apart from the body of the text by any of the above 
means will be referred to as an embedded expression. 
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(1) The equation 
x?— 8x+1=—0 
is a quadratic equation because it is of the form ax? + bx + c = 0. 


|. e. 00 0. .. 00 
e. € 00 «+ +s -0 
o ee :: @ 00 -@ 0- 
ee e. ** 00 -0 ee e. 
ee » ee -- -- e o 
ee e. ee * 00 eg ee ee ee 
e .e o eee: © ee e H e. ee e. ee e. ee ee ee o H o. e ee ee 
e e. o... o eg ee e e ...>2.. e. SES e e ee e e 
o. ee o. e ee e € . ee o ee se ee e 
e ee -o '* -0 0: 00 -@ 00 :0 0. WEN es 
88 5. 9e Be v,» o re o5 Den -@ -© -0 00 
* 00 ++ 0: ++ 00 ++ 00 00 -- :0 e: ee eg e e 


(the first equation is a displayed expression; the second equation is an embedded expression) 


b. If an identifying number or letter is associated with a displayed expression, this number or letter is part of the displayed 
expression and must begin in the appropriate cell in aecordance with the rules for displayed expressions in $8190-191. In ink print, iden- 
tifying numbers or letters are sometimes at the right. In braille, numbers or letters must be placed uniformly at the left. However, if 
identifying numbers or letters occur at the right in ink print, a transcriber's note concerning the transposition of such numbers or letters 
must be placed at the beginning of the first volume. Page references which are associated with an expression must immediately follow 
that expression. 


(1) In this section, functions of the type 
h(x,, Xo,..., Xn) (1) 
are to be considered. 


et ee e ©. ec KA 90 e: 0. eg ee e :0 00 00 e 
|. e e e ee e: ++ -9 o eee ee e. 
e o. e e ee . ee o. e o. o ee oe e. eoe o 
e- .. 09 e. e- 00 ++ =: ee -. +. .. .. .. +. ee -- eoe -. -0 
ee o. e. ee 00 -- e. +. e. eo og "cm. Legd K T 59 -O -0 00 
eo -. eo :: 00 00 -. e eee o e: ©. e. e ee ee 7+ 00 
9 0. 9 0- 9 -@ 90 00 00 .. 
e -0 eo e. e 00 0. ©. © 00 ©: ee 
e .. a. +r oe 9 ss 5. 9 9 © 


(in ink print, the identifying number occurs at the right) 


(2) The inequality symbols 
< and > (98-99) 
are used to state the order of numbers. 


(in ink print, the page numbers occur at the right-hand margin of the page) 


8189. Linked Expressions: 


a. A linked expression must contain at least one sign of comparison. The component which precedes the first sign of compari- 
son is called the anchor. Each of the remaining components, beginning with a comparison sign but not including the next comparison 
sign, is called a link. 
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b. When a linked expression meets the following criteria, it is subject to the special margin requirements set forth in $190c, 
$19la(iv) and b(v). 


i The expression must be displayed and not embedded within text. 


il. Its signs of comparison must be vertically aligned in print, except possibly for the last few which may occur on the last 
print line of the expression. E 


iii. No sign of comparison, except possibly the first one, may be preceded by any expression on its left. 


H or ». 59 00 es 
1) mis = 12.5% HE DEED d T T. 
= 25 
:0 ©. :0 “@ e -0 -> 
e. E fe ` wë 
125 1 
7 100 — 8 ee, .. e Ge Ter 
ME D e. e- e. 
e... ee -0 e. -. 
e o. ee m e . eee 
ae H e ©.: ée 0: -© 0 -0 -6 
e e: H ©- -© ©: -+ 00 00 00 00 
e € 90 -. -@ +: e 
EE ene '9 07 ++ © 0 
9 0. :0 -. e. 00 00 


(in ink print, the first equals sign appears to the right of 125 % and all other equals signs except the last one are 


aligned beneath it) 
ly _ = — 125 1 
(2) 125% = 12.5% — 125 = i000 = 3 
H HU o ee H WA 0 e. © 0 o ...:0 o :0 0 LI e. oe 
:0 0 o. © WI H :09 -0 e. D o e: «+ © e .. e. e. o. 
ee e- € -o ©: 0. -0 00 ee -9 9 ee e: -9 e. ee H ê ee e e HI 
0 e: ee H e :0 0 ee -. Oo 
WÉI e e: 0. 5: 0: -0 -0 -@ © se .. | 0. 5 ©- 0 
e ê: e. €: -@ 0: ++ 00 00 00 00 :0 0. :0 ++ @ 00 00 


(a linked expression which does not require special margin provisions; in ink print the entire expression appears on 
one line) 


$190. Margins for Narrative Portions of Text: 


a. In narrative portions of text, margins should be maintained as in English Braille; paragraphs must begin in cell 3 and must 
be run over, if necessary, in cell 1. 


(1) X + 2 and x + 5 are factors of x? + "x + 10 
because (x + 2) (x + 5) = x? + 7x + 10. 
This is similar to arithmetic where 5 and 8 
are factors of 15 because 5 x 8 = 15. 


o o. 
HN o: o Li e e ee o ee = ®©: © ++ 068 -- -- Ç 
o. eo e KE 0. ec e e $ o o e. e ee ee o. : 00 00 00 00 .. eg 
** 090 €. 00 © .. -0 ©: 00 e -- e ee: ee -0 -. H ee H “Oss 
e: .. e s. s’ * ep 00 -. .. O ee .. :0 0: -@ -: 90 -+ ++ ©; -O -0 00 
. 0. eo eg o 00 eo. eg eg o. ee e e: ee -. ©- : 00 00 00 00 .. 0. e e 
ee e :@ :0 e... e è :0 :0 © eg 99 oè- e o. ee Li WW RM ee 
e: e. e. e 9. 0 |. ee e e '€ 0. 0 o e :0 @- .- o. eg 
H H 0 9 o. e: s. e e. e. KA ee .. 0 e eo .-. o. ee 
WA 20 e. oo ee. © e. e. . ee ee LE e o: '0 9 e e. Ç 
:0 e o ZS ee -@ 00 oe: ee o o o. e e. “+ 00 et o e. o. eg 
e: s% @- e: @ e: ee KE U e. ee .e :0 :0 0 ee o e -o 
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b. When the special margin requirements for linked expressions do not apply, a displayed expression must begin in cell 8 and 
must be run over, if necessary, in cell 5. 


(1) The product of two monomials is a monomial. 
For example 
(3x2)? = (3x?) (8x?) (8x?) = (9x*) (3x?) = Suen, 


NW 00 o. e. 00 @- 00. -0 e. e -0 @- ee 0. 006 e ee -@ @- ©: e H -0 o 
.. e. 90 -0 -0 -. -- 06 ee ep 66 e SK e Ñ 9-09 ++ 0: © e. e. 
* ee e. 9. 9 + 00 -. © ee o. -9 ©- e. e. 0- e @ -- e. e .. ©- 
00 e. 006 o. 0.0 ee © “+ 00 e. eo o. 00 00 9- ©- 
54909 e 0. -. ©. 00 . ee a: 9. € -0 
0. e. e. e. e. e o . ee ee e e o ae 
. ee 9 -0 -0 e: e. .. 00 © -- .. -0 @ ++ 00 -0 -0 . 0 Wi 
ee ee -- ee © eo e ee MES 00 00 -- -© ©- -0 00 00 00 :: © 0 o 99 0. eg ee e. ee 
ee - ee o ee >. cc :0 e: oe -. 00 .: ©- .. 00 00 -- 00 +: O ee e. : 0. o ee 
-> © 0. +> 00 9 -+ -: -0 9- ++ 00 -@ ++ ++ +0 9 9- o - ee -> ++ -0 e 
DE ee -0 -- :0 00 -O 08 00 00 -- -© © e eo .. KX :'0 ©: 00 -- -O 006 -0 eg 
:0 0. ee e. 00 .. -0 -. 00 00 .. 00 -. e: ++ 00 :0 0. 00 ©: 00 00 -. O. :0 e 


€. When the special margin requirements for linked expressions do apply, the anchor must begin in cell 8 and must be run over, 
if necessary, in cell 7. Each link must begin in cell 5 on a new braille line and must be run over, if necessary, in cell 7. 


(1) 8x? + 125y? can be factored in the following way: 


8x* + 125y? = (2x)* + (5y)? 
= (2x + by) [(2x)? — (2x) (5y) + (5y)?] 
(2x + by) (4x? — 10xy + 25y?). 


e * e0 ©.. «+ o>. +e +» 00 9 ee ee .. 00 o. 00 ée 0: 0. 00 oe n ee 0. ©- 
9 09. +: .6 00 -@ -- 0- ©: O. -O . 0 00 .. e. ©. «+s -. 00 e oo e. -0 e. o. -@ 0. 
ee ee oo =.. es 90 :- HA 00 +s +. . H w e e ee 6: @ ee 
o :0 e. e: eg 
LÀ e: cc 00 .- .e 00 
e :0 00 :0 ++ LR 
o ee LEE WM eo -0 
H o. ee @ -: © o e. :0 -0 00 
ee eo 0. Ene ee e. o eg :- 
. o ©: .. Gg e o 3:9 0 KE 
ee e. ee € eg e, 000 -0 ee o. ee 
ee 00 0. bo eg »: 00 00 o 99 eg 
o o. ee e ee -0 e. e. ee WA t 0- ee -o ee 6 
2059 ee o ss 4 Y . ee ee oo o :: eo -0 © o. -. 00 :. 00 . e :0 00 
o... ee e ee ee o e... eg eee e ee ee -- e ee ee e ee e. e. e. eo eg 
o... ee e e KA. 
:: 00 e. - oe ee e * 00 
00 eo e 00 eg e ee 
:0 @- ©- -: 00 -© -- 00 ee, ++ 00 -@ -- ee eo e ee -0 0 «0 >» 
.. ve 00 0. ++ ++ WB: :0 00 00 00 e -0 09: -@ ++ 0: +0 +: +0 ++ 0O: 0. -O O 0: O 00 +0 00 
:0 0. 00 e. 00 00 e 00 00 eg e 00 -- ©- : 00 -. 00 060 eg 00 0. e 00 ++ @: .. 00 -0 -@ 


(in ink print, the first equals sign appears to the right of 8x3 + 125y3 and all other equals signs are aligned beneath it) 


$191. Margins for Non-Spatial Itemized Materials: When material is identified sequentially by number or letter, as in exercises or 
outlines, it will be referred to as itemized material. 


a. When non-spatial itemized material contains main divisions only (no subdivisions) the following rules concerning margins 
must be observed: 


i. The main division numbers or letters must begin in cell 1 and the associated material must be run over, if necessary, in 


cell 3. 
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ii, Succeeding paragraphs, if any, must begin in cell 5 and must be run over, if necessary, in cell 3. 


iii. When the special margin requirements for linked expressions do not apply, a displayed expression must begin in cell 5 
and must be run over, if necesary, in cell 7. 


iv. When the special margin requirements for linked expressions do apply, the anchor must begin in cell 5 and must be run 
over, if necessary, in cell 9. Each link must begin in cell 7 and must be run over, if necessary, in cell 9. 


v. Instructions which apply to a group of problems which follow must begin in cell 5 and must be run over, if necessary, in 
cell 3. There must be a blank line above such instructions, but not below. However, a page-change line may take the place of this re- 
quired skipped line. The last line of an instruction and the first line of a problem to which it applies must be on the same braille page. 


(1) 1. Is (y — 8) a factor of y? + 8y? — Ty — 88? If 
so, what is the other factor? 
Check by division, or as shown in Chapter 9. 


| 9 e .. o o e. 00 +. +. 0 O. ee e ee e e o e: 
:0 0 o oo e e. e o. ee 0.0 H e ee o ee ee 
ee e -@ e e ee oo oo * 00 .. e o ee 
ee o :0 ++ 00 e. .. o H e U :9 00 o e: e :0 o o 
H o ee 0 .-. e. e .. 00 e ee eg o... e. e o e HM LEI e o 
ee ee + 00 o ee 0. eg e. oe o ee . -- e. MI o. o 
o e. o 0. ee . ee ee 
e. . o ee e: ee oe... 
ee e. ee e. ss e e ee 
o e ee o. ee ee e. eee -- o e ee > ee o o LA RE 
e oe e >. o o :0 0. :9 00 o e: -0 e. o. c 
LÀ o e. ee ee e 9- -> o. ee . 0... e e. e e. eoe 
:9 00 H LR 
ee eo H e. o ee 
e. .e ee? o e -e 
(2) 2. Write the single numeral that names the same 
number as 
(8 x 10) + (4 x 10) + (5 x 102) + (6 x 10) + (7 x 1). 
(9 c DÉI © ©: .0 © 0 m 9 -0 0. ©- 00 @- 00 00 0- e, e. ** 00 -0 :0 
:0 0. € ee 00 00 e, 00 e LR 0. +> 0. -@ 5: -. 00 ++ 0- ee :0 :0 ©: e. 
ee e. H LJ o... . 0. «+. ee o. 80 oe: 0. 00 0. -@ ++ @: o se 0. 0- KA 
8 e ee e. eee ee . ee o. 
e e -0 -@ oe ee :0 
D @ ss e: ee o. |. ee 
.. e e. Ln -> 0 H ee n oe e 
eo ee . e. e. ee e 00 -- e ee o 0 8 ep -0 eg 
KE e. ee sr 00 00 00 e. o ee -- ** 00 
e .. .0 0. €: +.» -9 -0 0» ts >»0 Oe -- »+» 9:9 9. o: 9 o -O -0 
ee e, -.- Y © € -0 ©: -@ eg, 00 00 > os 0: -O 00 -: 00 00 .. ++ 0» 00 -0 00 
00 00 -0 -. e ee e ** 00 00 00 e, +: -@ ++ 00 00 00 00 00 +: -0 ++ 00 -o +6 


(3) 3. Using the binomial theorem to find 1.15 to three 
decimal places, we see that 


1.15 = (1+ 0.1)5 
= 15 + 5(1*) (0.1) + 10(12) (0.1)? + 10(12) (0.1)? + 
5(1) (0.1)* + (0.1)5 
— 1 4- 0.5 + 0.1 + 0.01 + 0.0005 + 0.00001 
= 1.61051 
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exe nt e, -o -. -e e, eege. eo ee o ee, e. e. ee -- ee -- 00 
e ee e ee - o Pp e, o. ee e: é e- -© ee e -- .. ©. .e -0 
ee -- .9 -0 e ee e, e. ee - e. e. o ee o. o. .. . o... o 
Wi ° e -- -- ee .. e. ee e. eo -0 00 ©. ©- ee o. o. 00 e. e . e 
ee e, © e- ee ege e e -9 e c Oe o oce © °. o. >.. 0 0: e ep -e 
ee e DID" e- -0 s Kén ete e e- e, e. as e. -0 1 
ee, o. i0 
i e- -© ‘0 ee 
| e. ER ER 
f .. -- -0 xR c 
n -6 e e, -6 è- 
i ee >: e DT Te 
| e o. e. v9 9.9 -@ e. 
| oe: $e *: ee ei ef SS 
i ee ay WEE e... . 5 e -- 9 @ c e e 
i ‘ee ee tm tee eb) te Bes E P Oe e C. n0 
| R CH vg vx : : 
| 5 0. (c EB 9. 9 9 9 cc 
i -- ©- :0 60 0o. -© 00 -0 00 00 e e- ep ee, 
: eo -. ee ee - o. .. 00 00 ee -9 ee °. 
e. .. e. .. .0 0: -- -@ ®© 
| :: 0: :0 99 9. .0 ©: :0 00 ée e, ©: 00 ée 00 
++ ee ee ee - € ee ee ee e ee > 
9 T 9 9: ». e e © -- 9 9* -| (9 5 -. 
€ -- 0: ee o: 66 ce ée e. ee .0 08 e, ée -0 e. 08 ee, 
ee e e. ee ee oo e ee -. .e ee eo ee e ee -- o 
e e, rr wo» |. 6 9 e s. -e e .. 
s 99 c e e 0 -@ e -@ -6 0 Se 05 :0 9 0- 
ee: eg -- ee eo e `o oo eo ‘o ee eo e eg ee eg e 00 00 eg e 
e-- O +». ss oe oe 
Se eg -@ -> -© 00 
ee ee -0 00 eg eg eg 
ee .e Aaa echt ES 
Se "e .0 *« 00.0. © 0.: © 
ee eg -e o. .. oo © 


(in ink print, the first equals sign is to the right of 1.15 and all other equals signs are aligned beneath it) 


(4) Use the summation sign to write each series. 
1. 6+ 10 + 14 + 18 
2. abı + azbz + asbs 
8. xl + x2 xi + x? + x} 
Oo. ee H :0 e. 00 00 -.- 00 :0 c ee eg 500 @+ :09 -9 Ç 
9: 8 o. A HA 1 e. e. eg e 00 00 90 0. 00 - 
e. 00.0. - ee o ee e. e ee e: se H 0 0 V o. 
o eo e e H WE 
o 00 oe: e .. e. 
e .. -- e, -@ 
n n D WI . 0 . 0 e -0 .. 
:0 0 :0 00 :0 00 - e o. +s ee .- e- 
ee NL -@ ee e: eg ee eo -> 00 ee 
n >. e e: -. © -e 0: :: ©. -. 0 0 v ee 
9 0. o. eo 9 0 .. .. 0: ©: ©- ++ ++ 00 O- 00 
eo o. e e .. .. ee -: ©; ++ o- 00 "oes .. oe 
Tu ee D? -@ 00 -- -@ .. -> 99 5: -0 + -0 00 e -0 +. 
-@ 00 -0 00 e 0 o 0 D (85 © 9 0: -@ ++ ++ 00 :0 0: -@ -: ++ 00 -0 O 
90 -. WA ee “+ 0 * 00 00 ©: + 0: ++ 00 00 < * ©: ++ 00 00 -© +: 0. 


-e . e: > 
oe ee 0.0 D ee 


9 00 -. -0 ee 
D oe o... 
o. 


b. When non-spatial itemized material contains both main divisions and subdivisions to whatever depth, the following rules 


concerning margins must be observed: 


i. The main division numbers or letters must begin in cell 1 and the associated material must be run over, if necessary, in 


cell 5. 
ii. 


Subdivision numbers or letters, regardless of depth, must begin in cell 8 and must be run over, if necessary, in cell 5. 
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iil Succeeding paragraphs, if any, must begin in cell 7 and must be run over, if necessary, in cell 5. 


iv. When the special margin requirements for linked expressions do not apply, a displayed expression must begin in cell 7 
and must be run over, if necessary, in cell 9. 


v. When the special margin requirements for linked expressions do apply, the anchor must begin in cell 7 and must be run 
over, if necessary, in cell 11. Each link must begin in cell 9 and must be run over, if necessary, in cell 11. 


vi. Instructions which apply to a group of problems which follow must begin in cell 5 and must be run over, if necessary, 
in cell 8. There must be a blank line above such instructions, but not below. However, a page-change line may take the place of this re- 
quired skipped line. The last line of an instruction and the first line of a problem to which it applies must be on the same braille page. 


(1) 1. Find the replacement for N that will make each 
Sentence true. 
a. (8x 5) X 2=8 Xx ON x2) 


b. 8x (6X 2)= (8x5) XN 
Did you use the same numeral as a replacement in 
each sentence? Is this sentence true: 


(3x 5} X 2=8 x (5 x 2)? 


:0 o ee - ee e e. ee e e ee o H ee ee o 
:00 e 0. e :0 -0 e ee @e: e t e. o. oo ee o :0 ee ee 
ee e . o a. cc ee e. @ ve e e: ee o ee o 
ee e e e e. o Oo. e. :0 o ee. © o 
o e SR o e. ee e e ee ee € oo 
e e H e o. .. e e o ee o 
e. o e. ee o . € -9 0 WM . o . r+ 00 e o H 
LR o ee eo oe e. ee e. oe :0 00 ee .. o e. eo 
... e e ee e. e. oo e 9 :0 0 ee e ee ée 9 ee ee 
e o. e. ee . e V :0 0 oe ee ee ee 
ee . ee ee .. 4. . ee ee eo ee e. ee e. 
o o... ee o. eo e. e o ee :0 0 ee . o o eg o ... 
ee o ee ee o o o ' ee ee o ee e 00 00 0: o: LI e 
e o. -0 e e e o. o e o 90 .. © HM 
e 9. 6 ee ee e ee o o e eee :0 .. H LJ 
0. ee 0. e. ee o .. e. . o o o .. e e H o . ee 
ee -0 9. © o. e e. e o oe. @: e. e e o: o L |. 
:. 0. © :0 0 Li o 9. © è e. ee o o |. 
e o... ©- 09: © @- e 
e. 9. 00 e e 00 00 -. e 00 
9 9: -0 +. e: e. 00 -. +. 
o. cc . e H ee -9 e :0 +. ee e e e: e ©.. 
ee ee -- e ee o shy. N o. eo o “> ©: 00 -@ D, 
ee ++ ve o . eo ee 0 @ ee -. o. ee e. |'0 0: 00 -> 00 
(2) 2. a. x(a + 1) — y(a + 1) 
b. x? — 2x + 1 — 4a? — 12a — 9 
HI 9: 
0 0 :0 00 
ev e :0 -@ 
oe e E ee oe: o. -9 x e ' .. ee oe: e- :0 oe 
-9 o 00 oe ee D oe e: ee .. -9 ee .. oe e- ee 
HM ^e -@ ee 00 -. 00 -. 060 ep 00 00 .. 00 -- 00 
>. ©: -0 os eo :0 o. +. +. +. 00 9 o. «+ ++» 0- +0 +. 
-0 ©: -0 00 89 0: ©.. Se +»: .. O: ++ 060 ++ -9 © 
9 5 0 -9 00 -. 0: ++ ee ©- 0680 80 .. 00 -@ -: ++ 0» 
.. ss as on | oe 
95 0- 9- +. DI 
* 00 -. ©- e 90 @- 


(in ink print, the a is on the same line as the problem number, and the b is aligned beneath a) 
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(8) 3. In factoring ab + c? + ac + be: 


(a) The terms may be grouped in pairs with a common 
factor. 
ab + c? + ac + be = (ab + ac) + (be + e?) 
=a(b+c)+c(b+c) 
= (a+c)(b+ e) 


(b) Rearrange the terms and group them another way. 


i. Do the terms fit any of the patterns studied 
before? 


ii. In factoring, can binomial and polynomial 
expressions be treated like monomial factors? 


|. e ee o. oo oe, o. -0 e, ©. -0 006 © .-. .. -@ ©: 00 -© @ 60 0 
-@ 00 e ee 0 ©. ++ «+ 00 -0 00 -.- oe Be o +... 9 0: 20 +e o es +». Be -> +0 00 
ee -. -06 -@ e 0. e. .. ©: 0. BO 00 oe ee .99 ec e ee ee -. -. 0 
e: e. e 6 e ee oo e ee o. oo E ee ©: oe. ee e. e. ee e e o. -e x) 
66 ee .. ee oo .. o se s. 8 e: ee ee eo o. 9 |. e: e, ee o. ee 
ee ee e oo e .... ê e, -. oo e. 9 0. -0 e: e. e. ê. ec 
T ++ ee 0. 00 ee o. eo oe, ê 
DD 05 5» -0 ©. ++ -. 00 -@ 00 00 
ee 0. o, 0. oe ee .. 0: ©: Oo 0 
e. e. 6 oo ©.. e o. eo ee, oo 
ee o. a ee o è. D? m m D * E e- 
$ Ce ee oe e: D ee .. . ee . 
ee e. e. oè e o. eo e -e e, ee e ee -e ZEE 
CUIU eo -© ++ «+ .. 00 ++ 00 0: ++ +. +. e ê -> 00 
‘@ o. ee .. -- 00 .. -- 060 00 00 -- e 00 -- e, .. ee 
ee e e. a € ee e eege, ©: 6 eo e 
. . e oe ee oe: CR a ee we ee ee o. oe oe ee 
-6 e, - 00 -: 00 .. 00 00 .. 00 -. 00 .. 00 
-6 0 e. e e eo ee ©. -© eo e 
D eo - ++ 00 00 ©. .. ee 
T eo ee .. ee e. 66 ee 
e, ©. a ++ 95 9. s €. @ 00 08 © EI e ee oo e e. 66 .. ee :0 ee 
66 ©. es ++ 00 e -© 00 6 ee e e. ee 0. .. o. e 00 00 oo ê. e- -. 
ee .- ee | e © +: © o- e: c eg e- ee: ©. ee .. -0 ê. eee 
e oo o. -0 e o. ee -- 
:0 -0 ©. 00 66 :e 00 
e e- ee ee .e 
I0. 0 ee e e oo ee o ee e e oe. ee eg e- e 00 o. .o -o oo oo e 
:0 0: -0 ee |. e ee eo ~. o- o. o. ee tof. c9 66 e. ©. ++ ee ee ee -o o. 
‘@ +s © s ecc ee e ee, 9 e e. ee ee eo . °. ê 
o... eo e ee - 00 
ee: ê eee 
°. ee qr" e. .. ee 
:0 -© se e ee o. oo ee, ©. ©.. ee e e ee ©: eo ee, a ee 
e o. e * ee |. ©. ++ ++ 00 o 00 -- o. t. e e e .e e: D CR 
.-. e e o. e o mI e: e- o. -. . ee 
00 e o. 00 oo o. eo ee o- e- ep ee e e e eo e e o. -@ ee 6 
+ 6 0: -0 ee 9 ++ o .-. ee ee, ée e ee ee o. e. D 
e e- @ 00 0. ©. e e- 66 o e ee: ê D e. ©. e. .. . 


(in ink print, the main problem number, the (a) and the (b) are vertically aligned; the Roman numerals are indented 
further to the right) 
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(4) Add. Check your addition by adding the other way. 
4. a. 118 + 87 + 66 b. 123 + 159 + 92 


(in ink print, the problem number and the first two subdivisions are on the same line; the third subdivision is beneath 


c. 146 + 192 
++ ©. 00 00 -- e ©. ©: ee e: eo e. e. 
. .. o. 0 > ee s as IO 9 00 . 
. |. 6 -0 e ee e. 
:0 0. 00 
ee :0 00 
' ee -0 
2:9 os 
:0 00 -0 00 
ee -0 -0 -0 
e: -@ +. e. Wi Sg 
e. -0 ee 6 . e © .. ee 66 
D :0 -@ ee ee ee ee ee o. O 
e H H e .. ....0 
e e. -@ eg :0 ©. ©. ee e ©- -0 -- -© © 
e. | -@ 66 e. ee :0 e- 000. 0 
.. 90 -0 +. P +. +. so o, +. se vo 
:0 -> -0 99 :0 e. 00 00 -. ©: -© ©: 
HI e e 00 -. -@ @ 00 -- 0. © 
the first) 


c. When non-spatial itemized material contains both main divisions and subdivisions, it is permissible to place all subdivisions 


on a single braille line if that braille line can accommodate all the subdivisions. 


(1) 1. Subtract: 


(a) 10—3 (b) 16—4 (c) 21— 19 
5,9 .. 0 09: 0: :0 0. 0. 00 © 
:0 0: -0 eg ^00: ++ 0: 00 00 -- ee e. 
ee -. © -@ :0 ©. 00 .. 0. oe. 
$e ": 09 ¡Sel io ¡ios Soo af 
ee .. ee ee * 00 00 -- ee -. e. 


(the braille and ink print are the same) 
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$192. Margins for Spatial Itemized Materials: Spatial itemized material may be transcribed using the same margin rules as are 
contained in $191. However, for space-saving purposes the following alternatives are available: 


a. When spatial itemized material contains main divisions only (no subdivisions), the first division number begins in cell 1. 
Subsequent division numbers may begin to the right of the preceding spatial arrangement regardless of how they occur in ink print. As 
many main division numbers and their associated spatial arrangements may occur across the page as can be accommodated. If addition- 
al main division numbers remain, the first of these begins again in cell 1, after having left a blank line below the longest of the spatial 
arrangements which occur above. 


(1) Subtract. 








1. 76 8. 2.81 
— 48 — .04 
2. 9,674 4. 6.97 
— 476 — 6.07 

:0 0- ©: -@ 0- 0. 00 e -- 

e. ©: 00 00 .. .. 00 og 

e e, op, 0: @ ++ ++ © -0 


9 -. -0 Wl e. 
:0 00 -0 00 . ee e :0 00 o. eg 
ee -. .e o o e. ee o o... €. -0 0. eg 


(in ink print, examples 1 and 2 appear in the first column, examples 3 and 4 appear in the second column) 


D 5. we e oe. D w .. .. .. n n 
:0 e. -0 00 ee ee 09: . æ ee oo 
ee .. -@ -0 ee o. ee e. © -0 e, .e @ ee -0 
- ee ee .. ee eo oo 
ee © -- ee -0 ee ©. 

ee 00 e. e. oo 00 00 00 ep oo oo 00 oo 
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b. When spatial itemized materials contain both main divisions and subdivisions, the first main division number begins in cell 
1 and the first subdivision follows on the same braille line if there is no material between the main division number and the subdivison 
number. As many additional subdivisions may be transcribed across the line as can be accommodated. If additional subdivisions remain, 
they are started in cell 3 after having left a blank line below the longest of the spatial arrangements which occur above. 


(1) 1. a 462 b. 1,768 c. 
x30 x 142 
2. a 712 b. 2,547 c 
x430 x 3 
WM (cc e. -@ +. 
.e 9 -@ 00 © -- -9 eg 
ee :0 -@ e -- -o -@ 
eg 
^ e0 -@:- e -0 
-@ -- -0 00 e. o. *- 
|. HI e e -o 
e e: 
= XR 
Sd 
H e e e. .. 
:00 o. ee ecc o. ee 
ee e o .e e -9 
SS 
.. @@ © -. n 
95 9 99 v 
.- e -9 ee -. 
9 9: -0 - 
e e 


oe 
ee 


ee 
oe 


ee 0. 00 eg eg 


oe 
ee 


d. 





(in ink print, all four subdivisions of each problem appear across the page in columnar form) 
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(2) 2. Multiply. 


a. 94621 b. 43290 
567 380 
PP T ee e. @ o o 
78 > -e 00 ZS eee 
ee o |. e ee ee e e. 
9 .. 
-6 ^9 00 +@ ee 00 
9c e e: e. 
e: 
:0 
es do 8 de 
: ee a ` 
0 -. © 00 0 :0 
o KA o. eg 


ee 


eo. 
eo 


1,000,000 
432 


(in ink print, all the subdivisions are on the same line) 


§193. Margins for Spatial and Non-Spatial Itemized Materials Arranged in Tabular Form: 


e.e er bo se be bo n ng 
00 00 ep ep 00 ep eg 
we .. .. t f 9 à o... n n 


a. When itemized material is arranged in tabular form so that rows are identified by number and columns are identified by 
letter, the following technique must be used provided that the entire tabulation can be contained across the braille page. 


i. Theletters which identify the columns must be left-justified in the columns to which they apply. 


ii. A blank line must be left above and below the column headings. 


iii. Row numbers must begin in cell 1. 


iv. At least two spaces should be left between the right-hand margin of one column and the left-hand margin of the next 


column. 
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(1) a 
1. 1745 — 4831— N 


2. N = 18 + (—9) 











Rule XXV—§193a-b 


b 
N=—5+2 
-7+14=N 








` . ae . Ea Fane. defe ener "Mu uer s Ne .0 0. 
|' 0 o. ee H e ee 00 o. » 006 080 9: Se ce. 
ee - H ee . . ee -@ +s +. 9 0 
9 - oe - 00 9 0. 9 0. . “o 
9 ê e oo «+ 9 e CR -0 9- 90. -- 906 -> -@ 
ee e :0 0 0- H WR 090 .. 00 00 00 00 e- 
(ink print and braille are the same) 
(2) a b c 
1. 4896 6010 78.01 
+ 878 — 809 x .62 
2 37,285 48,068 69.35 
+9,476 — 1,741 x .04 
.. ©: .. 0. 
ee e ©. 
9 cc T -> 
wm e .. oe . eù e‘ 
9 @- o. eo ee 00 e oo 
.. .. o... WI , ©. ©- 
- 6 oe ee ee 
- o. eo eg H 
ee ee ee -. ee 
EECH TET 
T Tu" Ka .. of rs n rs on n 
»0 ©: O 00 00 eg, >: >: e 
00 €: -> -0 ** 900 6 0. 00 e. 
|. m n 
oe -9 we ee ee ee .. 
ee ©: -0 :0 ep ©- ee 
RC de E sn 
(ink print and braille are the same) 
b. 


.. @ 
-0 ©- 
-9 -> 
ee ... 
- 6 M 
e o. -6 o 
++ 9 €69 -- ©. 00 
ee 00 ep oo -0 
|. 
|. 
eo ee 
ee ee 
Oi ies 
oe e 
|. 
ee 99 eg 


eo . 


:0 

|» 

eo -o 
9 0- 
' o ©- 
.. -0 
ee +. 
m 
e: -. 
:0 c9 
oe oo 
(9 
c 
e. -@ 
H WM 
. -. 


A — 


If the entire tabulation cannot be contained across the braille page using the technique of a above, the transcription should 
proceed as if the row numbers were main headings and the column letters were subdivision headings for each main division number. 
such cases, the margin rules of $191b and $192b then apply. 


In 
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(1) Factor: 
a b 
1. (x— y) — (a+b)? m(p — 4) —n(a— p) 
2. 1— (x +1)? 4ab + 4x? — a? — 4b? 
** 00 0: 00 -0 0- @ +. 
e. * ox OO -O 00 040 
9 +s 0. 0. 0. «+. 
.. 5 +. 
:0 ©: :9 eg 
ee .. .© -0 
.. 0. .. 0. - eo -0 ©- 9 @ € -0 
H Wë 00 -: .. -0 906 :0 0: © -- 60 ++ .- 6. 00 -0 6 
9 +. ee eo 00 00 00 - o. ee ee -- eg o. e. 
se ©: ee e. 00 ee -0 - 90 e. 00 .. 90 e 
:0 @- :: 00 @- -. 00 eg, :0 00 00 -- 0- 00 
H WA 0. 00 0. 00 0. 060 00 ©: 00 e, 00 9. eg 
D? 9 «+. 
:0 0 :0 00 
ee e :0 -@ 
oe @ 9 ee e. ee © 9 .. 
m uw 0975: 00 -+ ++ O ee ee: 
o c 00 .. 00 00 00 eg ee o. 
. ©- :0 -- 0: 0: 0 ++ 00 ©- .. 0. 09 .... Be o ++ 
0 0. :0 00 -: 0: ++ eo ++ -@ @ © e ++ -0 ê e -- eo 0: -0 @ 
occ 00 -@ ++ ++ 006 -O 00 -. è eo -. ++ © ee -0 -. x @ 
(in ink print, the subdivisions are placed across the page and are aligned beneath lettered column headings) 
(2) a b c d 
i 1. 7238 4281 2643 75,011 
+ 457 +1889 + 52 + 96 
v: (9 .. n e: .. se se t n 
:'0 0: -0 00 :0 cc eee ee o. o e: 00 0. 00o 0. 
ee .-. -> -0 9c ee oe 7s 00 e .. 9 O» «ere >». 
DI m see O +. onn .. 
D. ee e. oo se 0: 00 0. -@ 
ee 0 -9 eg eo -. ++ 00 ©: 
oe oo e» oo oo so $e ce 9e oo oo oo oo oo 
** 00 oe $.» ar en .. 00 s.e o’ es es .. 
"B +. 0. Gë o9 eg 0 -@ 00 ©: -. :0 0- 0- 
Di e- oe, -@ =. a eo -0 -0 00 +. es 
-0 eot n 9 | ve ee 
.. e: e. m :0 00 
ee 9 0- ee e. e. 
ECH EDU 


(in ink print, the subdivisions are placed across the page and are aligned beneath lettered column headings) 
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8194. Format for Formal Proofs: 


a. A formal proof is usually introduced by a word such as Theorem, Proposition, or Lemma. The following format is recom- 
mended for the transcription of such formal proofs: 


i. A line must be skipped before the beginning of the formal proof. 


ii. The fully capitalized word Theorem, Proposition, or Lemma must begin in cell 8 and the statement following this word 
should be run over, if necessary to cell 1. 


lii Auxiliary captions such as Given, Hypothesis, Prove, or Conclusion must follow, without a skipped line, and must be- 
gin in cell 8. These captions should be capitalized or italicized in accordance with the print text. If they are in boldface type, they should 
be written as fully capitalized in braille. Material associated with these captions should follow the captions and should be run over, if 
necessary, to cell 1. However, when a proof is presented by step number, a line should be left blank after the caption proof and the for- 
mat in b below must be followed. 


iv. When the formal proof is complete, a line must be left blank before continuing with the text. 


(1) Theorem 4. If two lines are cut by a transversal and a pair of alternate interior angles are equal, the two lines are 
parallel. 


Given: Lines AB and CD cut by transversal RS at points E and F respectively ; Lx= Ly. 


To Prove: AB || CD. 


9 e, 0. ©: 00 :0 >». . Mi ** »0 00 :0 -0 ©- o e. -0 :0 0- 
©. -0 00 WE :0 00 o eg ee se 0: ©- ee 0 e o o o... H :0 
e o ee o: e ee o e e . e HM e e: e. e. e. 19 0: +. 
ee o. e. » e. e. o. es o. ©. e. o e- © ee e: ee ©. -0 e. o. e. e. O 00 e e: -0 ©. 
t > 00 :0 ee ee e o. H e oè e- e- .. ©: ++ e. ee ee ** 0: @@ 00 -@ -+ 00 e 
** 000 ee e e e. e: e. . ê o. ee -- 0. ss H ee 09: 0: :0 0: ++ A 
** 9 00 ee o. e. eo 00 o H H ee €. ee o e e e H o o +: @ H 
:0 00 00 0 o ee :0 ee o e e: e. o :0 00 e. e e. 00 eo e e Hl o... 
e: ©. e e: e. o. e: e. 9 e. e. KE) e: o o. e. o. 
e o. e. ae: e e e. e MN occ 
0. 6 o. e... © e. "8 o ee se + 
e ` e. e «0 e 9 e :0 -@ ê 
© ++ 00 ee, ++ s+ e- o e e e. ee “+ 00 ee ee o :. o ee 
++ 00 0: oe. ©: 00 o. o ee e o one '* ee o :0 
© -© ++ ++ 00 +O +> o... 0 e. e KA :0 e c ee o. ee 
e e. e ee -o o 00 :0 0. © e e e. . 9. e. o H os o o. ** ee 
ee eo :0 e. 00. -- e KA e ee o. +: e eo 9 :0 e o. @-: © 
H * 0. e. 90:9 9. -. O e N . e o ©: 9. .. e o W e ee > 8 
L o € 0... ©: oo © :0 0. o. ©: 00 ee -o ee e e: ee e. ee o . 
ee . € * e 00 0. e. © MÄ è o Li SCH SS e. e o o. eo 
e o o. e. rr 00 0: 0. e e. o ee .... o e. ee KA 
9 ++ 9 ©- 0 ++ 00 0: 0. 0- @ =: (9 «+ 9 eoe o «+ 90 ee -@ s 
5. 906 -@ s+ ue 9. 00 -O 0. .0 00 .o .. .. | e. e s. s e -0 gé 
:0 0 Ò. 0- e -@ 9. 0. 0. 00 +> .. (v oc 9 9 "c e 8 -0 


b. When a formal proof is presented by step number and is divided into two columns headed “Statement” and “Reason”, the 
following technique must be used: 


i. Allstep numbers must begin at the margin. 


ii. The step number must be followed by the letter “S” or “R” according as the transcription to follow is from the State- 
ment or the Reason column. The transcription must begin on the same line as the step number and runovers, if necessary, must begin in 
cell 8. If a caption other than “Statement” or “Reason” is used, a suitable letter should be used for “S” or “R”. 














used. 


iii. A transcriber's note must be included to call attention to this braille format and to specify the meaning of "S", "R", or 
other letters which may have been used. This note must be placed at the beginning of each braille volume in which this technique is 


(1) Statements 
1. DE bisects ZACB. 
2. L a= Z b. 


8. FCB and DCE are straight 
lines. 


4, Zx- Lb. 


5. Lx= Za. 


^59 -0 .. 90 o 
e, ++ o. -0 eg e, e 
‘© ©. «9 8 T ++ -0 
oe e m ee 9 0. oe 
o. -. 60 -0 00 ee o. ©. o. 
|. e-e e ** 00 © 
mn DT o .. ee "9 e 
e: -. e. -0 ee e. e 
e: e 9. © 0 6 - 
ae D 3 ee e: e .0 
o. .. ee © ee t. e- o. 
* 9 D -0 o ae . 
.... e. ee o. e. 
:0 00 00 00 e e e$ L 
e: e: O. o9 0. .. Oo. ee a 
m oe "9 9 ve ee oe ee oe 
ee oe e: E) ee oe o. oe oe oe 
ee ' e: DE e. D e E 1 
o. e: > ee 
°: -@ ee: eg 
ee | 9 -0 
oe ve e: H ae oe ee 9 09: .» 
ee -- ee o ee :: 00 0- ©. o. 
oe o 0. “6 "9 -9 ae oe ee :0 
. :0 © ee e ee 
eo e: -@ oo e e. 
:0 0 ©. -@ -@ 6 e oo 
E H WE @ ee |. 
ee -- ee -@ ee e: ©. ee 
e e |. D e. e: 
e 6. 00. o -0 66 e. © 
e e. ep oo e D 
ee ee ee, e 
oe D ' e oe ee -9 ee 
e. -. e. .. ee e- e- 
-6 pe: © 0 e e ee 
ae ae L -0 e è. (J -9 
e: oe ee 0 00 .. D oe . oe 
.0 -9 O. D -> -0 o. ee oe o. 


(in ink print, there is a Statement column and a Reason column) 
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Reasons 





Given. 


A bisector divides an 
angle into two equal 
angles. 


Given. 
If two straight lines 


intersect, the vertical 
angles are equal. 


Substitution postulate. 
:0 o ee -o . 0 eo o. e. U 
eee e o. .. e: o ee 
e. e e -0 WI o e -> e -0 
e: -@ .. 
o. -0 eg 
5 5. -0 
o ee 00 © eo o H e. ee e. ee 00 o e. 
ee e o. e o e e- DEN *€0 00.0 e. 
N ee o. .. 0. m 
e e. -o +. 
e -0 ©: 00 
e. -. 0. :0 
ee ee e. ee WM + 0 e e H 
-° e. e e e ++ 00 e- ©. oo 
Se yox ond |y e e: ©. e o. 
e- e .. 
o: -@ eg 
5 -0 
e. e € Wl o. o :0 © 0o -0 ọ ee -0 
9 . ee e: o o... 0 eo 00 o- e ee e 
EL e 0. e. e o. o o :0 0. e: 
:0 e o o ee o. oe o 
e. e e e ee -- ee 
e: e o. ee o . 
e- -@ . 
++ 6 09 
5:9 -0 
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8195. Runovers: The runover of a mathematical expression to another braille line must be avoided subject to the margin require- 
menta which are in effect at the time of transcribing the expression. 


a. As much of a braille line must be left blank as necessary in order to keep all of a mathematical expression on a single braille 


DH 
line. 
(1) We can show that 2 -- 4+6+...+2n= 
n(n + 1) + (n — 1) is true forn = 1. 
e @- oe oe .e WI 
ee D e m ae o D ee 
o H -0 o 
9 - -0 e ee -0 DIE .. -> -- 00 -0 0. ee e. 00 © -. -0 -0 9. @@ e «+ $ -@ -@ 
9 9 +--+ 00 -: 00 -- oe se so’ e 0: -0 .. e’ :0 00 50 -: ©: 00 -: 99 -0 .. O- 00 e: e. 
00 @ 00 -0 00 e, eg o. e. è: eee: oe: :0 @- €. 00 @ 60 -: 060 00 00 5. 006 +. eg .. 1 
:0 0: 0. ©- ee ee :0 0. H -. +H +. 
ee eoe -. e ee H s. sa 9 ©: -9 99 
©: 0. 080 ». ee o. 9 0- 00 .. -0 -o 
b. A sequence of mathematical expressions which occurs in an “enclosed list" must not be divided between braille lines if all of 
the "enclosed list" can be kept on a single braille line. 
(1) The elements of the sequence (0, 1, 2, 8, 4, 5, 
6, 7, 8, 9) can be counted. 
H e 0. e: -. -© -0 e: -@ -e ©: 00 ©- oe. 
o. e ©: WI e o. 009 o- 09. -© eg -- WI 
o ee Oo. -0 9. 0. ee eg €: -. @ 00 N 
@ orn .. .. $465 res ARR & d. (ie oe e oe ae TEER oe oe e 0 ee 
ee -0 -.. a. ss o. c ee ~. ee -. e: .. ee ee e. .. o. oo .. ê 
ee oo e. e. e. e e H e e. e o e. ee e ee o e. e 
ee © WI 
oe ee e, 0. 
0. ©. 9 -© 
€. An abbreviation must not be placed on a different braille line from its preceding or following numeral or letter. 
(1) Am :$ ee ei PE 
ee e LR 
(2) 8 p.m. |. eo Hi ee ve ee 
ee e. e... e. 
(8) 30°C is 99» t T. ve i ee 
00 .. 00 -. -© -@ 9 -@ +. 
(4 N80'W Ipod EC qr DEE e ` o 
o ee 00 -: oo : 0 :0 o e - 
(5) Fig. 6.10 Sar Sar Sat ee 5 a 
oO ee we ee 9 ep è. e eg 
(6) xft. Lef $* ai eg 
-0 00 t9 0 


d. A hyphenated expression of which one component of the expression is mathematical must not be divided between braille 


lines. 
(1) 6inch ruler ‘See .. ef ef e. 88 
oe ee e. e e. ee 9 e 
(2) seeded figure CERN EE KTM 
ee -o 90 e, D D DH .. H ee 0. 


odd 
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(3): -x-intercept ERR > 
e 00 00 0- ée ës ©. © 
(4) xy-plane 99.99. 09 9. 9. 00. 9 
ee 00 ee @: © .. @ +. 


e. When a mathematical expression cannot be kept on one braille line and must be divided between lines, the division must be 
made giving priority to the following items in descending order: 


i. After a comma which occurs between items in an “enclosed list." 

ii. Before a symbol of comparison. 

iii. Before a symbol of operation. 

iv. Before a fraction line. 

v. Before the base-line indicator. 

vi. Before a change-of-level indicator or within a superscript or subscript before one of the symbols listed above. 
vii. Between factors which are enclosed within grouping symbols. 


viii. After a termination indicator. 


= 





APPENDIX A 


COMBINATIONS OF TYPE-FORM, ALPHABETIC, 
=~ AND CAPITALIZATION INDICATORS 


LOWER-CASE LETTERS 


Greek 
English German Greek Letter Hebrew Russian 
Type-form letters letters letters Alternative letters letters 
Boldface See SA. Si Dë d t 
9 -@ 9 -0 -> -0 | 
Italic 1e RES iet ee cee 
e DI -0 -9 o -@ e ee .. 
Ordinary je + > $9 2i ? 
-0 -@ e. e . :0 e. 
Sanserif NS GS 
9 -0 
Seript ls "E 75 e ce 2e in e ig A 
-@ e e e . j 
CAPITALIZED LETTERS 
Boldface d io i. 7 i. m i. dt ut us 
së -0 o :0 LA 0 -@ -@ D? or +0 
Italic ape 15 5 e A E 
:0 -@ e. :0 -0 o e. e. -0 MI e 
Ordinary e d. ec a 
| -0 | -0 e o Sia e 
Sanserif Sr R 
e .e o 
Script E wes $39 E 
ve .90 9 .. 9 e. o. -0 oe e 





APPENDIX B 


INDEX OF BRAILLE SYMBOLS 


The following is the list of 63 braille symbols arranged in their standard order. The separation of these symbols into the usual 
seven lines of braille is ignored, but each symbol is numbered in accordance with its rank in the list. 


1 ° 14 75 27 s: 40 e$ 63 E 
2 $: 15 Se 28 Ze 41 o: 54 E E 
3 ee 16 ge 29 SÉ 42 S 55 
o ee o o 
4 WM 17 se 80 së $e 56 m 
5 Ze 18 $. 81 e 44 oe 57 e 
o. 0 T mm 
6 e 19 ei 82 $ 45 6. BB L 
7 se 20 as 33 ee 46 Mes 59 L 
ee e: 9 e. o 
8 $e 21 ` 84 E 47 eg 60 SH 
9 ce 22 o 35 Kéi 48 2: 61 . 
v s ee Pj o. o 
10 oe 23 eo 36 se 49 : 62 ne 
m ee 8 e. :0 
11 : 24 33 37 E 50 m 63 ; 
12 2: 25 rds 38 LE 51 "8 
o. KE :0 o. 


13 ee 26 E 39 ef 52 " 
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The items in the INDEX OF BRAILLE SYMBOLS are “alphabetized” in accordance with the list of the 68 braille symbols above. 


1 .: (dot 1) Page 
Kë English a 22 
German ah 23 
Greek alpha 28 
Hebrew aleph 24 
Russian ah 25 
Us amp (amplitude) 118 
ere: . 
°: 75 së .* $: Se ss antilog (antilogarithm) 118 
"B are (are) | | 19 
d Ze $e arg (argument) 119 
2 >: (dots 1-2) 
e: English b 22 
German beh 23 
Greek beta 23 
Russian beh 25 
8 ee (dots 1-4) 
rda English c 22 
German tseh 23 
Greek sampi 23 


Russian tseh 25 
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** (Cont.) Page 
on E Lon colog (cologarithm) 119 
ARTS M e v» 
«e $5 o cos (cosine) 119 
e. e. 
.. % si P cosh (hyperbolic cosine) ` 119 
WE cot (cotangent) 119 
e. e 
SÉ Ze së HA eoth (hyperbolic cotangent) 119 
oe $5 e. R e covers (coversine) 119 
e, ee .. e. e. 
SE en Sg esc (cosecant) 119 
ec .. 
ss csch (hyperbolic cosecant) 119 
es orn 
oe së : ctn (cotangent) 119 
ee së 75 LH ctnh (hyperbolic cotangent) 119 
ee (dots 1-4-5) 
ee English d 22 
German deh 28 
Greek delta 23 
Russian deh '25 
ké eves det (determinant) 119 
n , © 
"e (dots 1-5) 
ki English e 22 
German eh 28 
Greek epailon 28 
Russian yeh 25 
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Page 
Kr EA erf (error function) 119 
Se tbe 
e; 9s es exp (exponential) 119 
*« 00 9: 
Ze WW ei % E exsec (exsecant) 119 
6 pe (dots 1-2-4) 
se English f 22 
German eff 28 
Greek phi 24 
Hebrew feh 24 
| Russian eff | 26 
| 
| 7 ER (dots 1-2-4-5) 
| se English g 22 
! German gheh 23 
1 Greek gamma 28 
y Hebrew gimel 24 
Russian gheh 25 
! s: z: SS grad (gradient) 119 
| 
8 L è (dots 1-2-5) 
i A English h 22 
| German hah 28 


Hebrew heh 24 
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8 f (Cont) Page 
Russian khah 25 
Se 8: hav (haversine) 119 
ae es 00 
9 > (dots 2-4) 
Af English i 22 
German ee 28 
Greek iota 24 
Russian ee 25 
BE im (imaginary part) 119 
9 
i BE inf (infimum) 119 
.. BO. oe 
| 
10 ae (dots 2-4-5) 
i 
| af English j 22 
German yaht 23 
Hebrew yod 24 
Russian zheh 25 
11 °: (dots 1-3) 
e: 
9: English k 22 
.: 
German kah 23 
; Greek kappa 24 
Russian kah 25 


— 
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12 $ (dots 1-2-3) Page 
D English 1 22 
German ell 23 
f Greek lambda l 24 
Hebrew lamed 24 
Russian ell 25 
$ 0 T lim (limit) 119 
Hg curs 
s: e? In (natural logarithm) 120 
Se 
e: Se $e log (logarithm) 120 
18 S (dots 1-8-4) 
e? English m 22 
German em 23 
Greek mu 24 
Hebrew mem 24 
Russian em 25 
Raen max (maximum) 120 
e .. ee 
27 af 25 min (minimum) 120 
ee es ee mod (modulo) 120 
Si 9t ct 
14 C (dota 1-3-4-5) 
75 English n 22 


German en 23 
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14 es (Cont. Page 
o. 
Greek nu 24 
Hebrew nun 24 
Russian en j 25 
15 e: (dots 1-3-5) 
e. 
vi barbed right full arrowhead > 146 
TR 
English o 22 
German oh l 28 
Greek omicron 24 
Russian oh 25 
6 oo e» curved division sign on left, 160 
UE GIN Der separation line above 
e- 
" 
e: 
bei curved division sign on left, ) 161 
ké separation line below 
ee ee ee i 
ve A curved division signs on left and ) ( 161 
$t Ko right, separation line below 
ER 
16 zg (dots 1-2-3-4) 
o. 
S5 English p 22 
e. 


German peh 28 
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16 OR (Cont.) Page 
Greek pi 24 
Russian peh 25 
17 E (dots 1-2-8-4-5) 
se English q 22 
German koo 23 
Greek koph (or qoph) 26 
Hebrew koph 24 
Russian cheh 25 
18 Ze (dots 1-2-3-5) 
D n English r 22 
German err 23 
Greek rho 24 
Hebrew resh 25 
Russian err 25 
: PER | re (real part) 120 
19 CR (dots 2-3-4) 
CH English s 22 
German ess 28 
Greek sigma 24 


Hebrew samekh 24 
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19 wf (Cont) Page 
6. 
Russian ess 25 
BEL sec (secant) 120 
ee se .. 
CH *e °° Ze sech (hyperbolic secant) 120 
$* .* SE sin (sine) 120 
o. . o. 
DH on 25 HR sinh (hyperbolic sine) 120 
ooo: ge sup (supremum) 120 
e. 00 e. 
20 së (dots 2-3-4-5) 
es English t 22 
o. 
German teh 23 
Greek tau 24 
Hebrew teth 24 
Russian teh 25 
99. ee tan (tangent) 120 
e: -. e. 
ep Kë 75 $e tanh (hyperbolic tangent) 120 
a e (dots 1-3-6) 
ee 
2: English u 22 
ee 
German oo 23 
Greek upsilon 24 
Russian oo 25 
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22 Lë (dots 1-2-3-6) Page 
ee 
H English v 25 
ee 
German fao 23 
Greek vau 26 
Hebrew veth 24 
a ee. oe: vers (versine) 120 
ee . ©: 0. 
23 oo (dots 1-8-4-6) 
ee 
rs English x 22 
ee 
German iks 28 
Greek xi 24 
Hebrew cheth 24 
Russian shchah 25 
24 .. (dots 1-3-4-5-6) 
ee | 
*$ English y 22 
ee 
curved right full arrowhead H 146 
German ypsilon 28 
Greek psi 24 
25 Ze (dots 1-3-5-6) 
o. 
Ze English z 22 
ee 
German tset 23 


Greek zeta 23 
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25 e, (Cont) Page 
ee 
Hebrew zayin 23 
Russian zeh 25 
26 se (dots 1-2-8-4-6) 
ee 
ze curved left full arrowhead t 146 
ee 
factorial ! 152 
Greek chi 24 
27 es (dots 1-2-3-4-5-6) 
ee 
s. ; blunted left full arrowhead ; E 146 
ee 
blunted right full arrowhead ] 146 
general omission symbol 70 
28 HR (dots 1-2-3-5-6) 
ee 
: H left parenthesis ( 122 
e 
29 Ping (dots 2-3-4-6) 26 
ee 
SÉ Greek stigma 23 
ee 
Hebrew tsadi 152 
single integral f 25 
Russian yerih 
eae double integral f j 198 
eo ee Oe, 
i : S 158 
-@ -@ -@ triple int l 
Se riple integra hj 
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| 29 af (Cont) Page 
ee E 
:0 e ee ee 00 int i ircl 153 
i A... integral with superposed circle $ 
i ee -. © -- e 
¿0 6 00 e. 00 integral with superposed rectangle == 153 
©: -» 0: 00 eg 
ee -. 0 ©. -0 S 
-@ .e ee .. ee integral with superposed square d 158 
@- .. ©: 00 eg 
ee -. -@ -@ -@ 
8 "ër: 00 es integral with superposed infinity $ 153 
o. ++ -. 00 08 . 
00 -. -0 01 e 
30 ze (dots 2-3-4-5-6) 
ee 
E right parenthesis ) 122 
ee 
81 e: (dots 1-6) 
HI 
e. dot, and times * 128, 129 
Wi 
Hebrew chaph 23 
e: Re te cer se dot within inclusion sign E 140 
s. © 9 -0 
EE ee dot within reverse inclusion sign > 140 
Wi 595 -6 
e£ e t t A dot between bars of equals sign T 140 
95:5» 9 — 
82 >: (dots 1-2-6) 
zl 
LE directly-over indicator (first order) 97 
HI 
index-of-radical indicator 108 
makes nearer arrowhead point up 145 
$. e: directly-over indicator (second order) 97 
9 -@ 
HIE OON Id upper limit lim 119 
9 0. ++ ©- 
- et upper integral 158 


e. 
H 
— | 
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88 oe (dots 1-4-6) Page 
d 
ee directly-under indicator (first order) 97 
|. 
makes nearer arrowhead point down 145 
99,9 8 9 lower limit lim 120 
e o. sS v 
°° si lower integral d 153 
oo oo directly-under indicator (second order) B 97 
e e 
84 se (dots 1-4-5-6) 
|. 
“ee Greek theta 23 
|. 
Hebrew thav 24 
opening simple-fraction indicator 75 
35 es (dots 1-5-6) 
|. 
LA Greek eta 28 
|. 
Hebrew sin 24 
horizontal bar (macron) | — 98 
Russian shah 25 
a oot bar over logical product ya 138 
‘ec: e 
n 0919: bar over and bar under logical product ^ 138 
RTE N 71 9 - = 
e. 9 00 ee bar over and equals sign under logical product ^ 138 
e e ee = 
EE o bar over single tilde = 139 
i e 1505 
i $$ 7 Tu. E 8 bar over double tilde ES 189 
; Veet! ie d Tg 
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85 e, (Cont) Page 
H) 
| 
S bar over logical sum ES 189 
o > ee 
95 0 20 9 bar over and bar under logical sum AU 189 
eb ex V 
© --: 00 o — 
9. 7:9 19:9 9. bar over and equals sign under logical sum v 139 
| ee -0 o- == 
" e 3 : S e bar through inclusion sign € 141 
E oa bar through reverse inclusion sign > 141 
"ee e . :- -0 
Oe ere. bar over inclusion sign = 138 
ee e: 
*e L À Pë bar over reverse inclusion sign 5 138 
E H bar over less than sign Zo Z 138 
9: . 
ën E bar over greater than sign ' Sor > 197 
i -0 0 
86 ge (dots 1-2-4-6) 
NI 
Ze Hebrew ayin 24 
|. 
Russian yah 25 
shape indicator 110 
| gee: arc concave upward oN 110 
9c 
Hb circle Q 11 
|. 
9e 9*9 9:09 9. 20 circle with interior dot ©) 112 
T 6 -> -0 -© 9 
$* 9* 7$ Q* Q* $. es oo ca A circle with interior arrow pointing up O 112 
o e -ọọ © -@ ++ ++ @ -@ 
$9:99 70 Q* Q^ 0. ee ne ^a 79 e. 11 Qu c0 "9 De circle with interior arrow pointing up e) 112 
Kg te e. € re cioe ce osos. s. or sc» c. followed by interior arrow pointing down 
$9.49 M ec ee oe oa ec ce ee circle with interior arrow pointing down ©) 112 
NI «9 9 -0 © -. -. e. -0 
29,09 E Q* 9* De oe Oe "^ wi oe eo neo QU circle with interior arrow pointing down On 112 
e $ ene ne s O A come n. followed by interior arrow pointing up 
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36 ge (Cont) Page 
HI 
$9 99.0 O O O circle with interior arrow pointing left e 112 
*@ ++ -© -0 -0 -0 e .. -0 
Ale E EE EES A circle with interior arrow pointing left e 112 
EE c.c. EEN EIS vos *- "e over interior arrow pointing right 
$09.09 -0 09 a T E Qo circle with interior arrow pointing right O 112 
-0 9.05.9. -. 0: wo 
209.99 eee 89 o oe "e Qu. co EE circle with interior arrow pointing right e 112 
SR. ss 99709. SON ie s E 79 s e. over interior arrow pointing left 
$9 99 "0.20 00 circle with interior plus sign (+) 112 
|. :0 -0 00 - à 
oe 00) 9 9e .. eo circle with interior minus sign O 112 
e © -9 ee e 
S e.0e ee: ee circle with interior cross Gi 112 
-> -> -0 > o -0 | 
se es diamond Q 111 : 
.0 .. 
LR MS ellipse (oval) O 111 
e se parallelogram L7 oam 
ee $. rhombus L7 111 
"9 >> 
se... 00 irregular hexagon <) 111 
“@ -- 00 
e intersecting lines x 111 
o .. 
ze e: is parallel to I 111 
9 0 
ge. 9. arrow barbed at right (contracted form) — 98,185 
'9 0. 
right-pointing arrow (contracted form) — 110 
2» Ss is perpendicular to BA 111 
9 0. 
oe ee 39 irregular pentagon Q 111 
o 0. «+. 
ze se quadrilateral l Se 111 
o9 0. 
LR 3 rectangle cy 111 
` o. 
EE star Y 52, 111, 180 
9 9. 
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86 e° (Cont) Page 
:0 
e regular triangle (equilateral) 112 
9 0. 
Oe. O acute triangle 113 
-9 0. ©. DI 
Lad EE isosceles triangle 113 
e 0. 6 - 3 


A 
A 
A 
Hu HE obtuse triangle N 118 
laxat t SS 
EE 
ZEN 
— 


SS eee Po oe right triangle 114 
99 ee e 

29 2e :* e^. Ce scalene triangle 114 
:0 0. -0 e H 

LA trapezoid 111 
:0 00 

e Oe es arrow dotted at left (no barb) 98 
e 6 ee .. 

29 9 ve oe "o arrow dotted at left and barbed at right 98 
59 +s oe e. 

Led 25 oe T. arrow dotted at both ends —. 98 
6 -@ +e oe 9 

29 0. ae ap ee vertical two-way arrow T 135 
9 59 © es -. $9 

oe 9. ie ee "o arrow pointing up 186 
9 9 ++ -. 9 

$* 9 eau. 4-000089 ee ee arrow pointing up followed by arrow T) 140 
RR RE A eMe pointing down 

Lët e -» "€ € e. .Q e ed "d arrow pointing up followed by boldface TN 140 
Re et FR E LM s &rrow pointing down 

25.0. eee Qe o. en on de oa Co boldface arrow pointing up followed by ^ 140 
-0 :0 ©.. .. 0: e. 09 -. .. 0. arrow pointing down 

e. €.» TR Ce. ^" E boldface arrow pointing up followed by N 140 
vé e AR ER O TRR o uis boldface arrow pointing down 

9. ** $8 ob. te arrow pointing down | 135 
95950 9 

2o co ivo a i. oe o" de Qu Pe arrow pointing down followed by arrow 11 140 
-e © `. -. 0. -- -0 -0 o. e $e pointing up 

HUE e A CET arrow pointing down followed by boldface it 140 
9 ++ +s 7. ++ > -0 © e. e. arrow poinitng up 

95. ** ge 5€ QM. 06 oe "o boldface arrow pointing down followed vi 140 
ʻe -© ©.. We e. e. e $9 by arrow pointing up 
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36 Sg (Cont) Page 
:0 
HS ee o» "9 e o. SE ee 6e. "o boldface arrow pointing down followed bh 140 
He des e Doc en us Dee ON ae? tes by boldface arrow pointing up 
e v angle 2 110 
-e -0 
:: ei Ses. arrow barbed at left — 98 
left-pointing arrow e 110 
See es oe te arrow barbed at both ends c 98 
959 -. o 0. 
horizontal two-way arrow c 135 
EA ES arrow barbed at left and dotted at right <— 98 
595 09 
2*. 55 de be len Qoo ao lo arrow pointing left over boldface arrow <— 187 
Wee scr ocn 9.9. - vv e pointing right kg 
29.2. O arrow with hollow dot at right and e 98 
eyes pie re barbed at left 
Son See E alternate exterior angles Prem 113 
9.9.9 «+ -0 
AS $i e on ee alternate interior angles xE 113 
-. - e ee «0 
go ee so oo complementary angles b« 118 
9 pp, 0. -@ 
os corresponding angles Á 113 
-6 © o -- © 
HR E A, exterior angles X 118 
9 9 ©  .0 
E eco oe eee interior angles P-a 113 
959.0. -0 
os es adjacent angles A 113 
9 -> © -> © 
Ha ne se obtuse angle N 113 
950 000. -0 
$* t :* $e ee right angle | 113 
-0 e 0 0. 0 
MP EE E straight angle —— ž 113 
-0 -© 0 0. -@ 
20 28 0: A supplementary angles [X 113 
:0 -@ 0 9. ©. -0 
Creer en A vertical angles P 113 
|' 5:0 -0 00 e 
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86 $* (Cont.) Page 
WM 
ee Ap ig fe see: sg angle with interior arc a. iw 
«9 -0 -0 0:09 > -@ 
Oren ee st ote ce oS angle with interior clockwise arrow EN 112 
:0 -0 :0 :0 -0 -> -0 @ -0 
e^ 29 E angle with interior counterclockwise arrow Z^. 112 
| 59 59 D -@ -@ 9. 0. 0 
00 .. e. 00 -0 +. +. ae hort inti ight 1 _ 197 
95.86.89: Or 00 06 ee Short arrow pointing right over long "M 
BO uw ne R us arrow pointing left 
s: ee T Se arrow barbed at right (uncontracted form) —». 98 
$500 08 "0-0. or O6 C6 arrow pointing right over arrow — 187 
"7 o. v (9 o. o. o». pointing left ee 
e E E ooo eter ween arrow pointing right over boldface —» 187 
Ën A LE M R arrow pointing left Kg 
LR 6 do "u arrow dotted at right (no barb) Seegen 98 
Oo o6 od ab. e 2 -o be long arrow pointing right over short > 197 
5e 8 se er ve iege ose arrow pointing left €— 
HE O LORI bees arrow with upper barb pointing right over ce 187 
Seren ct sten ER oom oos arrow with lower barb pointing left NT 
OH $6 ve p . ; arrow with hollow dot at right (no barb) LS 98 
ee er Bquare O 111 
:0 -0 
or ess square with interior dot Œ us 
:0 -@ e © -@ e. 
| eo 19 2* 5, oè square with interior horizontal bar E 118 
] Wl e . .. e e. 
| 9. $6 a 8. 05 Qd square with interior vertical bar D 113 
9 -0 5:0 :0 -@ -@ 
$5 20 cee ten od square with interior northwest- N 113 
A CS southeast diagonal 
$* ee BEI oe fe square with interior diagonals K 112 
:0 -0 -0 -@ -@ .. 0. 2-0 
LR HE square with interior southwest- Y 113 
E i M D northeast diagonal 
2 GE regular pentagon O 111 
:0 0 
e oe regular hexagon () 111 
à e. 
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86 Sg (Cont.) Page 
|. 
29 ore arc concave downward J 110 
9 ê, 
SP :$ e* ee oo 9. oo oo Ze boldface arrow pointing left over arrow ke? 187 
e -> © -. -. Q -. .. $9 pointing right — 
$5 1$ On 6668 C. oes Da. ce boldface arrow pointing left over e 187 
Ie KE ise eor es boldface arrow pointing right — 
29:9 E Qe e Diu boldface arrow pointing right over =} 187 
19 0€ 1 o o. e Ve rr ~- arrow pointing left c— 
25 70 ed se "e Ae 2o-QG boldface arrow pointing right over — 137 
DÉI E E sey boldface arrow pointing left g 
e» e s filled-in square a 180 
6 -@ -0 
OR 7 es oc l arrow with hollow dot at left (no barb) A 98 
e E arrow with hollow dot at left and —> 98 
Hi ose o barbed at right 
251:9 9: eel ve S9 arrow with hollow dot at both ends o—o 98 
9 5:059 5 9 e. -0 
a ss (dots 1-2-4-5-6) 
|. 
ss closing cancellation indicator 73 
|. 
termination indicator 5,6 
88 b (dots 1-2-5-6) 
H? 
Ze Russian yu 25 
HI 
straight left full arrowhead L 146 
straight right full arrowhead | 146 
vertical bar as a sign of grouping | 128 
vertical bar (is a factor, divides) | 130 
vertical bar (such that) | 136 
sexes double vertical bar | | 123 





228 


Appendix B 





88 


89 


40 


41 





ee ee 
oe .. 


(dots 2-4-6) 


(dots 2-4-5-6) 


(dot 2) 


vertical bar through shaft of arrow 
pointing left 


vertical bar through shaft of arrow 
pointing right 


barbed left full arrowhead 


contraction for comma and optional space 
at superscript or subscript level 


opening cancellation indicator 


Russian eh 


curved division sign on right, 
separation line below 


English w 
German veh 
Greek omega 
Hebrew vav 


Russian veh 


numeral 1 
literary comma 


dotted arrow shaft 


€ 145 


161 
iut. 


22 
28 
24 
24 


25 


see 145 
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(dots 2-3) Page 
numeral 2 2 7 
semicolon ; 42 
(dots 2-5) 
colon : 41 , 
numeral 8 8 7 | 
Short single arrow shaft = 145 
9 we ordinary single arrow shaft — 145 
ee ee 66 long single arrow shaft _ 145 
separation line (varying in length) —— 161 
6 oo dashed arrow shaft ` = = — -7-- 145 
"M ee ee ee ee horizontal fraction line in spatial — 76 


arrangement (varying in length) 


ee ee ee curved division sign on left, 160 
oe SU separation line above 

e: 

:0 

e- 


ee ee ee curved division sign on right, 160 


separation line above 


i heats curved division signs on left and 160 
thee ne right, separation line above 
:0 


ee ee oo straight or slant division sign on 160 
ie a oed left, separation line above 
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48 ee (Cont.) Page 
bo oo e. straight division signs on left and 161 
prr ntis cae right, separation line above | | 

o -9 
e -9 
e. -> 
DEA Straight or slant division sign on " 160 
ME E right, separation line above 
-° \ 
8 
|. 
44 e : (dots 2-5-6) 
ee numeral 4 4 7 
period ; 3 42 
46 E (dots 2-6) 
NI 
e numera] 5 5 7 
|. 
ee curved arrow shaft b or C. 145 
-0 @- 
46 : e (dots 2-3-5) 
oe exclamation point ! 42 
o. 
numeral 6 6 7 
47 ER (dots 2-3-5-6 
ee 
numeral 7 7 7 
Short double arrow shaft pum 145 
ee ce ordinary double arrow shaft Gs 145 
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47 ee (Cont.) Page 
ee 
i ee ee oo long double arrow shaft m 145 
H ee e. e. 
| ep ep oo ee oo carried-number indicator for addition 161 
ee 00 oo 00 ee 


(varying in length) 


48 Ei (dots 2-3-6) 
ee 
M left outer quotation mark " 42 
ee E 
numeral 8 8 7 
question mark ? 42 
49 E (dots 3-5) 
eo. 
d numera] 9 9 7 
o. 
i à s s e wavy arrow shaft — 145 
50 oe (dots 3-5-6) 
ee 
^s numeral 0 0 7 
o. 
right outer quotation mark " 42 
$e ii right inner quotation mark 7 42 
ee o 
51 SÉ (dots 3-4) 
o. 
e negation sign \ or / or | 141 
e: 
horizontal simple fraction line — 75 
ELE ` e not parallel to H 111 
o NL 0. 
:0 se e. is not perpendicular to 111 
e- Pe e A oF £ 
ATT n 
e. er it does not follow that 4 153 
> -> © 
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n ————— MM a C — —! € e c Rc ———— ——X 
52 ;e (dots 3-4-6) Page 
ee 
x regular plus + 129 
ee 
eire plus or minus + 130 
ee ee zi 
DEO EN regular plus followed by regular minus +— 180 
ee .. e. 
e S: regular plus followed by boldface minus +— 130 
ee -. -06 00 
53 RL (dots 8-4-5-6) 
ee 
ze closing simple-fraction indicator 75 
ee 
numeric indicator 7 
54 e (dots 3-4-5) 
>. 
; H radical (square root) JV 108 
55 SS (dot 3) 
b 
a apostrophe , 41 
e D 
prime : 158 
Ss ellipsis isi 42 
o .. e 
56 ele (dots 3-6) 
o. 
So hyphen z 42 
ee 
regular minus — 129 
MD minus or plus + 129 
ee ee 
short dash — 42 
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56 : 7 (Cont) Page 
ee 
SR EE Ur long dash — 42 
00 00 oo eg 
ed regular minus followed by regular plus — + 129 
ee * 00 
ae ae ES regular minus followed by boldface plus — + 129 
ee -. WI 
57 e (dot 4) 
e script-type indicator 86 
superposition indicator 97 
je SZ at @ 152 
:0 ee cent é 152 
10 oo partial derivative (round d) ` à 158 
o membership (is an element of) g or&or € 135 
dE Ze crossed h h 152 
e pound sterling £ 153 
oe @ 
nee. barbed right upper arrowhead v 146 
e 0: 
e e dollar sign $ 182 
SE curved right upper arrowhead 7 146 - 
** 00 i 
8 oo curved left upper arrowhead C 146 
“+ 00 
universal quantifier (for all, for each, VYor y 153 
for every) 
ss blunted left upper arrowhead D 146 
ee ee 
blunted right upper arrowhead 7 146 
existential quantifier (there exists, J or ] 163 
for some) 
"HU ! Jla Al 
De - HEC existential quantifier (there exists or 153 


uniquely, for exactly one) 
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mc" A A A A A A E RR 
57 * (Cont.) Page 
o left square bracket [ 122 
- ee 
7 së right square bracket ] 122 
pee: cross (Cartesian product, x 187 
vr i multiplication sign) 
i 
u$ IE equivalence => 129 
; t5» o; -9 
| ;e .. logical product (and, meet) A 129 
; .. 0 
| 19 99 9. bar under logical product ^ 138 
9 © E 
hdd: equals sign under logical product ^ 188 
^30 :0 ©. —— 
aa simple tilde (is related to, is similar) = 136 
SES 
E bar under single tilde ' = 139 
5.9 
192 eres double tilde D 189 
5. ee 9 
SE e coto bar under double tilde E 139 
.. 0 5:9 © ~ 
1$ Sgn: aum T equals sign under double tilde xi 139 
(59 -> > :9 ©- = 
Aa equals sign under single tilde M 189 
ee D e D e > . = 
WE Ae crossed d t 152 
e. 
ness general reference indicator 52 
e 9 
3 05-44 straight left upper arrowhead L 146 
ve oe 
straight right upper arrowhead J 146 
e es barbed left upper arrowhead « 146 
Er 
igi reverse membership (contains 3or 3 or > 186 
p the element) 
i$ percent sign 96 153 
+) 0. 
LE. since (because) "7 AN 158 
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57 "8 (Cont) Page 
599 logical sum (join, or) V 129 
++ 00 
je éo bar under logical sum M 139 
++ 00 -@ 
eee aes ee equals sign under logical sum NA 139 
** 080 -0 ©- == 
SS asterisk * — B2,128 
++ ee 
-e check mark Y 152 
is v.e c 
N Russian-letter indicator 22 
19 0e 9 lower-case script Russian-letter indicator 208 
He dad capital Russian-letter indicator 208 
[NUM u capital script Russian-letter indicator 208 
je Ze upper left half-bracket r 128 
2 - së upper right half-bracket E 128 
SEES 
19 CR u ss upper-left enlarged half bracket [ 128 
E e ; es upper-right enlarged half bracket B 123 
it 5 lower-case script German-letter indicator 208 
dd L ss left barred bracket E 128 
2e 2 oe right barred bracket T l 123 

- -0 00 

if L n capital script German-letter indicator . 208 
Hee 5 a $e left enlarged barred bracket Il 123 
8 i si right enlarged barred bracket ] 123 
;j. :? lower-case script Greek-letter indicator 208 
W ° :: crossed lambda A 152 
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HX MSN Mc rp rcc esc inp Mir c RN NC A NT 
57 * (Cont.) Page 
1909 capital script Greek-letter indicator 208 
5. -@ 
OE lower-case script English-letter indicator 208 
|. 
Sou lower left half-bracket L 123 
+. 9 00 
Sos A8 lower right half-bracket d 123 
ee »0 00 
EE A capital script English-letter indicator 208 
“+ 0 9 2 
rM Us lower-left enlarged half-bracket L 128 
oe 9 9 Ce 
ie Di. 9B lower-right enlarged half-bracket J 123 
++ 9 s. 90 
SÉ o9 angstrom unit $ 152 
um 
29 A paragraph mark T 52,129 
e 9 0. 1 
19 ee crossed R R 152 
e. ©. 
e ge single section mark § 52, 180 
^9 ©- 
Mr xat. Mi t double section mark 88 52 
5909. -. .00 
KE +t enlarged left square bracket [ 122 
oe »0 00 
M e enlarged right square bracket ] 122 
^ OE ee 
E extended tilde AS 136 
5. 9 
eer hae ns lower-case script Hebrew-letter indicator 208 
99 -@ 
| 58 S. (dots 4-5) 
! is 
| o elevates nearer arrowhead by 45 degrees 145 
superscript indicator 82 





superscript with superscript indicator 


superscript with superscript with 
superscript indicator 
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58 "8 (Cont) Page 
Lë superscript with superscript with 82 
nire subscript indicator 
e superscript with subscript indicator 82 
|. 
e EE superscript with subscript with 82 
XE: M superscript indicator 
ee Tne ae superscript with subscript with subscript 82 
oe A indicator 
59 EH (dota 4-5-6) 
|. 
SE boldface-type indicator 86 
H 
filled-in shape indicator 110 
German-letter indicator i 21 
punctuation indicator 110 
tally mark | 158 
vertical line used in division arrangements | 161 
(varying in length) 
$$ identify (is congruent to, is identical with) == 135 
e o. 
ze. EE ampersand (and, logical product) & 128 
:0 00 
8-38 variation (varies as) a 136 
»0 00 
K.L back slash (divides, is a factor of) Ki 128 
> -0 
L A caret (circumflex) ^ 99, 152 
73 ee inverted caret v 99 
-> -0 
Hd d opening fractional-part-of-mixed- 75 
Ce number indicator 
se interior shape-modification indicator 110 
-0 -@ 
2 Së single dagger T 52, 128 
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eee 


ee 
MM 





(Cont.) 

e. 

ee 

HI 

e: -@e 

ee . e 

"T © - 

o 
H 
DI 
-e 

oe ep 
H 
H 
H 

s s 

se ee 
|. 
»0 
H 
Hl 
H 
U J 

oo eg 

e: 

ee 

e: 

KE 

|. 

e: 


Appendix B 


Page 
boldface single vertical bar | 123 
boldface vertical bar (end of proof) | 158 
boldface double vertical bar | | 123 


straight or slant division sign on 161 
left, separation line below Lo SE Nu 


straight division signs on left and 161 
right, separation line below | | 


straight or slant division sign on 
right, separation line below 


EE oF "E. 161 


synthetic division with straight line 162 
on left, separation line below | LL. 


synthetic division with straight line . 102 
on right, separation line below — |] 


question mark (as a modifier) ? 99 


empty set (represented by zero with 
vertical or oblique bar through it) 


diagonal line or slash / 75 


diagonal fraction line / 128 
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59 :$ (Cont) Page 
WI 
S. boldface plus + 129 
e ee 
218 E (E boldface plus followed by regular minus += 129 
:0 900 ++ eg 
HOSCE boldface plus followed by boldface minus + — 129 
o... :* o. ee 
oe ce closing fractional-part-of-mixed-number indicator 15 
-0 00 
E E: boldface minus Z 129 
-0 00 
je ip I boldface minus followed by regular plus -+ 129 
*6 00 ++ 00 
See eee e, boldface minus followed by boldface plus — + 129 
e ee. :0 eo 
3 2? Se boldface left square bracket [ 122 
e -. 00 
3:9 2 H boldface right square bracket ] 122 
-> -. e. 
eke d lower-case boldface Russian-letter indicator 208 
"1 e: Los 
jJ Oe capital boldface Russian-letter indicator 208 
9 e. 0 
SE lower-case boldface German-letter indicator 208 
HI e 
oS eres double dagger i 52 
Q Se 
e:e.: capital boldface German-letter indicator 208 
LA -@ 
ogi inclusion sign (is contained in, c 185 
peres is a subset of) 
je c.a De bar under inclusion sign (is a subset of) c 188 
:0 e. -@ — 
$7, 2.9 9. Ce inclusion sign through equals sign € 141 
e, @ ++ -@ @ -0 
ete DM te equals sign under inclusion sign c 188 
uec er es ces (is a subset of) = 
9 lower-case boldface Greek-letter indicator ` 208 
9 :0 
a m ek boldface equals sign = 185 
-0 0 ©: 
oe Lh as reverse inclusion sign (contains, implies) > 136 
DRETT +. 
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59 :$ (Cont) Page 
:0 v 
SR ewe E bar under reverse inclusion sign 2 139 
0 e :- -@ OE: 
lent su c "o reverse inclusion sign through equals sign > 141 
9 :0 ++ ++ © @ 0 
et ueste. equals sign under reverse inclusion sign 2 189 
"S 9: -0 9 — 
S s capital boldface Greek-letter indicator 208 
-> -@ -0 
We lower-case boldface English-letter indicator 208 
-0 -@ ^ 
e capital boldface English-letter indicator 208 
e -9 e 
Db capital German-letter indicator 208 
0 6 
dE closing boldface type indicator for words, - 86 
ʻe -0 o- phrases, and mathematical statements 
60 e (dot 5) 
le base-line indicator 82 
multipurpose indicator 158 
Dé E less than sign (regular) « 135 
oe 9- 
S bar under less than sign gore 188 
nue s. (is less than or equal to) 
19 D ete Ti es nest of two less than signs with straight sides — «€ 141 
eres e cs ce (is small compared with) 
jer. Ve im E less than sign followed by equals sign 140 
"ec. roro se eo ne v9 ons followed by greater than sign < = > 
EE um ex less than sign followed by greater than sign < > 140 
e We cr), +. 
Var m m equals sign under less than sign « 138 
E LUE K (is less than or equal to) = 
8 9. even es caret over horizontal bar ^ 186 
59 9 9 -0 9 
P Pee d S$ dot under horizontal bar Es 187 
5» 5:09 -0 -@ 
e 26 tl eles. QE caret under horizontal bar (is perspective to, T 138 
ce R LRR CR perspective correspondence) 
je T ratio sign (is to) 185 
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60 "a (Cont) Page 
2 99. 99 ee dot under simple tilde ~ 137 i 
59 -0 -@ -0 
PEAN 9: 00 dot over equals sign (is approximately 2 186 
59 0: -0 -© 9 equal to) 
eee Se: e equilateral triangle over equals sign A 136 
. ê 9 -@ @: .( = 
Ze 0.96 ee vertical bar over equals sign | 136 
59 O. -> -@ © EE 
$e 19098 795 0070. Se caret over equals sign EN 136 
. 0 0. -0 e -o + zd 7 
S E inverted caret over equals sign v 186 
* -0 0: :0 -© © -® m 
i 1*9 9: 70 2; Qe question mark over equals sign ? 186 
nce © ©: -@ -> eg e = 
Ee eae aes degree sign over equals sign : ` 186 
D] 020 €. 9 0 -0 8 (is equal in degrees to) = 
ge wien? eR TE left-pointing caret over equals sign ` ` < 136 
59 ©- -@ -0 -0 gë = 
(d. Se 9:89:32 ve - SS right-pointing caret over equals sign y 136 
.. -@ 0. -0 -@ © © = 
[0*9 "e eel o two dots over and two dots under equals sign DÉI 186 
9 0: 0 09:9 -0 -@ -@ 0 ^e 
21.29 :9 09,07 .9: 0. 0 dot over and dot under equals sign KS 186 
- 0 0. -@© -© -> -0 . 0 Ka 
ee EE EE caret under equals sign (is projective to, = 136 
003-2000, Cee projective correspondence) 
61 ;e (dots 4-6) 
Wl 
SÉ decimal point (American and Continental) n 7 
H 
first inner radical indicator 108 
Greek-letter indicator for standard letters 22 
Greek-letter indicator 22 
italic-type indicator 36 
shaded shape indicator 110 


structural shape-modification indicator 110 
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o 
Al 
e. 


(Cont.) 


Page 
ee regular equals sign (is equal to) = 185 
OW 
-e 0: -0 eg equals sign over logical product DS 188 
1e 9i re ^ 
"ee eege o. equals sign over and bar under Ce 138 | 
-6 0o. e vac. logical product — ! 
oe eege ee: equals sign over and equals sign x 138 
-6 ©. cv. v under logical product m. 
ERR 6 6. equals sign over single tilde == 139 
'e oo: +: -9 
LIE 6. E D. 6. equals sign over double tilde = 139 
o9 0: -> © ee -9 
ee ee equals sign over logical sum V 189 
:0 0. .. o0 
1909 oye recta equals sign over and bar under logical sum y 139 
WM e «+ 00 -0 == 
ee ee ee: equals sign over and equals sign under E 139 
9 0: .. ep ege: logical sum = 
ee: .. 0., 8: 99 equals sign with superposed inclusion sign <= 141 
e v HEC OE. 
se ege oo equals sign with superposed reverse => 141 
e o. e e, 8 inclusion sign 
ee œ.. o equals sign over inclusion sign = 141 
e, -9 ee x C 
ee, ... .. e (is a subset of) 
"ee A . equals sign over reverse inclusion sign = 189 
ee eses 
ee, cs e. equals sign over less than = 188 
e 9. o (is equal to or less than) 
-6 o. œ.. equals sign over greater than E 187 
MEI $ 
ee, œ. (is equal to or greater than) 
Sexes left curly brace i 128 
ae CU) 
o oo 
-6 6. je. empty set (represented by facing braces) d i 152 
e ee e se y 
TET right curly brace } 123 
* oo 
bd: degree sign 2 152 
> o 


hollow dot ? 128 
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61 (Cont.) Page 

eo intersection sign (cap) n 129 

|. 

eee. bar under intersection sign n 188 

> -0 Er 

ee ge: equals signs under intersection sign n 188 

9 -0 ©- == 

ge del (nabla, gradient), inverted triangle V 152 

9 

ER greater than sign (regular) > 185 

ares bar under greater than sign > or > 187 

sec. (is greater than or equal to) 

KE greater than sign followed by less than sign > < 140 

S Ss greater than sign followed by equals sign . 140 

SEL zh followed by less than sign >= < 

ot ce nest of two greater than signs with straight > 141 

icr :0 sides (is large compared with) 

eee: equals sign under greater than (is greater > 187 

oe ose Os than or equal to) mi 

;e division sign (divided by) + 128 

e: 

je. union sign (cup) U 180 

ee 

E bar under union sign U 140 

ee o ki 

SÉ 8 equals sign under union sign U 140 

ee e e. = 

EH number sign; crosshatch ; tic-tac-toe ; d 129 

eg pounds (weight) 

Se minus with dot over (proper difference) . 129 

ee 

;e Greek-letter indicator for alternative letters 22 

:0 :0 lower-case italic Russian-letter indicator 208 

jS. capital italic Russian-letter indicator 208 

S- lower-case italic German-letter indicator 208 

H 

3 Se barred left brace i 123 
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ji 
61 ` e (Cont) Page | 
9 | 
1? 1$ es barred right brace I! 123 l 
:0 -0 eg 
$ 3$ n capital italic German-letter indicator 208 
LEE enlarged left barred brace _ i 128 
:0 -© -@ 00 
in EAR, enlarged right barred brace | 123 
së -@ -@ 00 
SE e E less than sign with curved sides « 185 
e... e. 
E T ede ee nest of two less than signs with curved sides < 141 
«9. 0: +s 9 +». 9. -0 
Se second inner radical indicator 108 
9 -0 
lower-case italic Greek-letter indicator 208 
E Y left angle bracket (angular parenthesis) ( 128 
:0 -0 00 D i 
2219 20 right angle bracket (angular parenthesis) ? 123 
:0 -0 00 . 
Se greater than sign with curved sides - 135 
.. 8 -. 
We. A a oe nest of two greater than signs > 141 
i K E or v» with curved sides 
oec third inner radical indicator 108 
| 0-0 
ee ee capital italic Greek-letter indicator 208 
e e e 
E EE left enlarged angular parenthesis < 123 
-e e e ee 
d MM right enlarged angular parenthesis ? 123 
:0 -@ -@ 00 l 
gent lower-case italic English-letter indicator 208 
9 -@ 
MEN l capital italic English-letter indicator 208 
-> -0 -0 
SE eapital Greek-letter indicator 208 
o -@ 
A O left enlarged curly brace { 128 
> -0 00 
9 bs right enlarged curly brace L 123 
-> o. oo 
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61 :* (Cont) Page 
|. 
SÉ s closing italic-type indicator for words, 86 
ʻe 0 phrases, and mathematical statements 
62 ne (dots 5-6) 
MI 
e depresses nearer arrowhead by 45 degrees 145 
|. 
English-letter indicator 21, 208 
subscript indicator 82 
SR: left-pointing caret « 99 
9 -0 
o right-pointing caret > 99 
9 -0 
E proportion sign (as) 185 
9 0. 
te ue subscript with superscript indicator 82 
i .. 
Dep A subscript with superscript with superscript 82 
fe e. indicator 
Se E ie subscript with superscript with subscript 82 
ea ee indicator 
te e subscript with subscript indicator 82 
"9 -0 
a subscript with subscript with superscript 82 
A Ite indicator 
e e e subscript with subscript with subscript 82 
A V indicator 
ie 'u capital English-letter indicator 208 
63 Se (dot 6) 
WI 
Së single capitalization indicator 20 
H 
mathematical comma 7 
(American and Continental) A 
k barbed right lower arrowhead z 146 
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68 (Cont.) Page 
se relation (is related to) R 136 
E curved right lower arrowhead J 146 
LR cirved left lower arrowhead K 146 
33 blunted left lower arrowhead L 146 
blunted right lower arrowhead J 146 
infinity e 152 
35 left enlarged parenthesis ( 122 
o. 
H. right enlarged parenthesis ) 122 
ee 
. ; therefore (regular) 153 
béi opening complex-fraction indicator 75 
|. 
Ze single enlarged vertical bar 128 
straight left lower arrowhead j 146 
straight right lower arrowhead ] 146 
Ze : ; Se double enlarged vertical bar | | 128 
E barbed left lower arrowhead D 146 
|. 
$s left inner quotation mark E 42 
KE 
75 horizontal complex fraction line —— 75 
s. 
is closing complex-fraction indicator 75 
3 : ditto mark " 162 
left and right transcriber's grouping symbol 128 
HS right enlarged transcriber's grouping symbol 128 
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68 :: (Cont) Page 
WI 
ás left enlarged transcriber's grouping symbol 123 
€. 0o: eg 
2:1. opening boldface-type indicator for words, 86 
e e. -o phrases and mathematical statements 
Qro aci opening italic-type indicator for words, 86 
8 o. 0 phrases and mathematical statements 
ug diagonal complex fraction line / 15 
9 -0 0. 
e. sanserif type indicator 208 
KA 
ER ore lower-case sanserif English-letter indicator 208 
LA -@ " 
T E A capital sanserif English-letter indicator 208 
WM LA WA 
double capitalization indicator 20 
e -0 
Hebrew-letter indicator l 208 
e opening hypercomplex-fraction indicator 75 
. e e. 
ME horizontal hypercomplex fraction line — 75 
o 0 ê 
SÉ closing hypercomplex-fraction indicator 75 








Section Page 


Abbreviations . 





Alignment in spatial 
arrangement ...... 





















Capitalization with . ....850 
‘Capitalization indicator wi ..$22b 
Contractions in eege ....858 
English-letter indicator with "dns 
Followed by a period ........ ..$51a 
In hyphenated expressions . 853 
In superscripts and subscripts ....§79¢ 
Punctuation with eent $38 (iv) 
52 

Runover of preceding or following 
numeral or letter 95e 
Spacing with $54 
$138a (iv) 
Types of ... $49a 
Acronyms $49a (iii) 

Agencies, or, 

etc, initials of ....... ..$49a (v) 
Geographic initials .$492 (iv) 
Literary ...$49a (1) 

Model numbers, serial numbers, 









[c 
Measurement (of) 
Personnal initials . 


Special 
ords, phrases, 
or names (of) .............. $492 (vii) 
With level indicators ................ $80c 
Addition 


Carried number indicator in........ 
Carried numbers in 
Of Fractions . 
Of mixed numb 
Separation line in .. 













Spatial arrangement for................ §178 
§185b (i) 
Addition identifier 
With carried numbers in spatial 
arrangement for ..............-.-. 185b (i) 
With spatial arrangement 
LE $185b (i) 
Alignment 
In unified expressions ................ $1842 
Of abbreviations in spatial 
arrangement ... $1788 
Of base-line indicato: 
spatial arrangement .... HUM 
179d 
$180c 
Of comparison symbols in spatial 
arrangement eessen 178a 
Of entries in determinants and 
matrices sesenta $183a 
Of fractions in spatial 
arrangements eers ereer DKCH 
$178e 
Of mixed numbers in spatial 
arrangements eessen 8178f 
Of numeric symbols in spatial 
arrangement 





Of operation symbols in spatial 


arrangement IAN 178a 
§178g 
$179d 
$180c 
$182a 
Of polynomials in spatial 
arrangement eeng 8178g 
179d 
180c 
Of subscription indicators in 
spatial arrangement ................ $179e 
Of subscripta in spatial 
arrangement §179e 





54-61 
54 


GENERAL INDEX 


Section Page 


Of superscript indicators in 


spatial arrangement ................ $178g 
§179d 
$180c 

Of superscripts in spatial 
arrangement nennen BIN BE 
§179d 
$180c 
Alphabetic indicators eessen IV 

Lists of: 


English (Roman)-letter .... 
German-letter 
Greek-letter: 
For alternative forms of... 
For standard letters 
Hebrew-letter ................. 
Russian (Cyrillic)-letter 
Effectiveness of 
English-letter, in/or with: 
Apostrophe-s combination 
Comparison sign ............... œd 
Determinants and matrices ........ 26c 
“Enclosed list" 
























Function name . 827a 
Grouping signs a .827 
Hyphenated expressions .......... 826b 





Letters in diagrams 
Letters in tables 
Letters, lowercase and 

uppercase 
Ordinal endings ..... 
Other than regular type 
Other situations 









Plural or possessive 



























endings ...828b 
Roman numerals ~$ 
Shape sign el 
“Short-form combinations" ........ §24b 
§26b 
§27a-b 
827d-f 
$278 
“Single letters" neee $26b 
§27a-b 
$27d,f 
but 
Typeforms .. ES 
Non-use of .. ie 
Use of ........... .826 
With type-form indicator 832a 
Alphabets IV 
ists of: 
English (Roman ... IV 
German zi 
Greek 


Alternative forms . 
Obsolete ... 
Hebrew ... 
Russian (C. SS 
Alphabetic, capitalization, 
indicators, combinations of .... 
Ampersand, as operation sign. 
Ampersand, in literary context. 
Angstrom unit, spacing with. 
Apostroph-s combination, English- 
letter indicator with 27e 
Aposerophes combination, fo: 
of .... 








Arabic digi 

Arabic numerals, representation of....II 

As in English Braille .. 

At corners of pages .. 4 

At ends of page-separation lines... 
When “keying” technique is 

employed 

As in the Nemeth Code .. 















AWW AIDA Y 4 


Section Page 


Are, as modifier 
Arrow 
As comparison sign .... 









































Arrowheads .................. 
Boldface type, arrows in 
Components of ..... 
Construction of . 
Contracted form . 
Description of ... 
Directions of .. 
Down-pointing 
Left-pointing 
Northeast 
Northwest 


Southeast 
Southwest .... 
Two-way, horizontal 2 
Two-way, northwest-southeast .... 
Two-way, southwest-northeast ... 
Two-way, vertical 
Types of 
Up-pointing 
Asterisk, as oper: gn 
At symbol, spacing with ... 
Bars, vertical 
Base-line indicator, alignmen 
in spatial arrangement ............ 8 





Binomial coefficient .. 
Boldface type ........... 
Operation sign in 
Comparison sign in 
Vector in ............ 
Vertical bar in 
Braille indicators 
List of 
Adjacent to contraction or 
Short-form word . ) 
Concept of essere 85 


855a (i 










Punctuation as (i) 
Spacing with . 6 
Cancellation ..... XI 
In subtraction, identifier : 
WU AS $185b (i) 


Necessity for showing individual 
cancellation of each item, when 
so represented in ink print... §60 
Spatial arrangement for ........§185b(i) 
Spatial arrangement required, 
to show in braille eene $60 
Spatial arrangement for fractions 
with cancellation eee eee ereer 





Cap (intersection), as opera- 
tion sign 
Capitalization 
Capitalization indicators e 
Double ee JD 
Effectiveness of 










With words in formal 

proofs 

Capitalization, type-form, and alphabetic 
indicators, combinations of App. 


104 


150 


184 








GENERAL INDEX 


249 


ce 


Section Page 


Caret 
As modifier ................... ...$98 
In spatial arrangement 
Spacing with 

Carried numbers 
In addition ee 178d 
In addition, identifier with...... 

Cent, spacing with ............ 

Check mark, spacing with 

Colon, spacing with 

Comma (mathematical) American 

&nd Continental 
As a numeric symbol ... 














At base-line level, following 
superscripts and subscripts ........ §79b 
Contracted form with subscripts ....§78 
Contracted form with superscripts..§78 
Contraction for comma and optional 
space in superscripts and 
subscripts, symbol for .. 
In spatial arangements 


§ 
In superscripts and subscripts ........ §78 
7 


9b 
Interior to numeral ...................... 88b 
Punctuation associated 
NIBIL oec eDim ned $37 (xvii) 
Punctuation indicator with . uH 
Spacing with ess 841 






Use of .......... 

Use of literary . 

Use of mathematical 
Comparison sign 





English indicator with ................ $26b 
Comparison, signs and symbols 

0f ue XX 

List of XX 









Adjacent to contra 
short-form word qu... $55a 


Alignment in spatial 
arrangement 
AYTOWS, ag onno M 
Contracted form, use of. Es 
Compounded 
By superposition 
Horizontally . 
Multipurpose ‘indicator, 
used with . 
Vertically .. 
Identity ......... E 
In boldface type a 
Intersection 
Linked expressions, runovers 


























of 
Logical product 
Logical sum . 
Membership . 
Modified expres D 
Multi purpose indicator 
Negation of 
Proportion 
Punctuation associa’ 





Spacing with .. 


Tilde .... 
Union 
Variation 
Vertical bar . 
With determinants and 

matrices 
With spatial fractions 
With unified expression ........ $185b (iv) 

Compound expressions 

Type-form indicator with ............ 832a 





Type-forms of ... 





134-144 
134-141 


Section Page 


Contents page, numerals on ............ $7b 
Contractions 
Adjacent to grouping. symbola ....$55e 
Be, enough, were, his, dn, wi 
non-use with grouping SE .855e 
Non-use of in function names 
of their abbreviations.................. 855b 
Non-use of when likely to be 
mistaken for mathematical 
SS $55f 
One-cell, whole-word alphabetic 
contractions, non-use of in contact 
with grouping symbols 
Punctuation with 
St and th, non-use of in ordinal 
endings EXE AER $55d 
To, into and by, non-use of..§55c (i-xii) 
Whole-or part-word for a: 
for, of, the and with, non-use of 
in contact with 
grouping symbols . 
With abbreviations 
Contractions and sho 
Non-use of ............. eee 
Adjacent to a comparison 
symbol 
Adjacent to hyphen . 
Adjacent to dash 
Adjacent to braille 










indieator nl 855a (i) 
Adjacent to numeric 

symbol acer eater 855a (ii) 
Adjacent to general omission 

E A §55a (iii) 


Adjacent to single letter or 
sequence of letters ....$55a (iv-vi) 
Adjacent to modifier 
Symbol A §55a (vi) 
Adjacent to radical 
Symbol A §55a (vii) 
Adjacent to operation 
symbol ... 
Adjacent to 
symbol ... 
Use of ........ 
Crossed d, spacing wi 
Crossed h, spacing with.. 
Crossed lambda, spacing wit 
Crossed R, spacing with ....... 














Crosshatch, as operation sign. SIE 
Cup (union), as operation sign........ 132 
Dagger (single and double), as 
operation sign eee eee $130 
Dash 
Adjacent to contraction or short- ` 
form word ...§55a 
As sign of omission .. $57 





In superscripts and subscripts ....§79f 
..§37 (iv) 
837 (xvii) 
$38 (iii) 


Punctuation associated with .. 


Punctuation indicator with 
Spacing with........ 






Spacing with adjacent hyphen 
Decimal point (American and Con- 
tinental) 
As a numeric symbol .. 
In spatial arrangement .. 








§177(v) 


Use of 
Degree, spacing with .. 
Del (nabla) 

As sign of omission 

Spacing with 
Determinants and matrices 

Alignment of entries in ............ $18 

Comparison symbol with . EISE) 








7 
68 
68 
64 


68 


Digits, Arabic (Nemeth Code) 
Displayed expressions . 


Ditto mark, spacing with .. 


Division symbol, in spatial 


Dollar symbol 


Ellipsis 


Empty set (null set, void set) 


“Enclosed list” 


English-letter indicator 


Section Page 


Ellipsis in ceis sese 843a 

$183c 

English-letter indicator in ............ §26c 
Enlarged grouping symbols 

with; ai iris 126 








Fractions 
Identifier with 
Keying techniqu 
Numeric indicator with ............... $390 
Operation symbol with d 

Punctuation symbol with ....§185b (iv) 
Runover in 
Spacing with .. 
Spatial arrangement for .. 











S 


Diagrams 


English-letter indicator with 

letters in ... ....$29 
Letters in .. 
Numerals in .. 











Definition of ...... 
Identifier with .. 
Identifying letter wi 
In non-spatial, itemized materi 

main divisions, linked... $1912 (iii-iv) 
In non-spatial, itemized material, 

subdivisions, linked ........ §191b (iv-v) 
In text, linked, special 

margin requirements ... 
Page references with .. 
Runover of ............... 







Division 
Blank line with een $180c 
Identifier with spatial arrangement 
A VN E S . 















$185b (ii) 
Numeric indicator with . .$180c 
Of polynomials ..... 
Separation line .... 
Spacing with remainder .. 
Spatial arrangement for . 


arrangements eeh 


Spacing with 
In spatial arrangement .. 


Dot 


As modifier 
As operation sign 


Effectiveness of capitalization 


indicators 


Definition of . 
Formation of . 
In determinant! 





HEN 
In spatial arrangement ................ 183c 
In superscripts and 
subsceripts eege 879f 
Punctuation associated with... denn 
iii 
Spacing with ENEE 843 










Embedded expressions ... 


Definition of ..... 
Intext, linked ..... 
In text, non-linked .. 


Runovers in 
Spacing with . 


Definition of 
English-letter indicator in . 


With abbreviations 
With Roman nume rals .... 
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Exclamation point seess $44 
Exercises 
(See itemized materials) 
Expressions 
(See Displayed expressions: Em- 
bedded expressions; Hyphenated 
expressions; Linked expressions; 
Modified expressions; Non-linked 
expressions; Unified expressions) 
Factorial sign ... 
Spacing with . 
Feet 
Footnote 
Denoted by numeral 
Placement of . 
Runover of 
Formal proofs 
Blank line with ............ $194a (i,iii-iv) 
By step number and columnized 
Transcriber's note required 














Format for .. 

Given, Hypothesis, 
Conclusion in .. 

Runover in 





WE §194b 
Theorem, Proposition, 

or Lemma in .............. eese. §194a (ii) 
Type-form indicator with words 









nine (iii) 


expressions ........ 
For formal proofs .. 
For keying technique . 
For linked expressions .... 
For margins of narrative portions 
Of tex E 
For margins of non-spatial 
itemized material ........................ 
For margins of non-spatial 
itemized material in tabular 


FORI A $193 
For margins of spatial itemized 
o 2 


For margins of spatial itemized 
material in tabular form .. 
For runovers en 
For spatial arrangements 
For transcriber's notes 





Fraction indicators eessen 
Complex (opening and closing) Ule 
6 
Hypercomplex (opening and 
[2513019 Mcr D T XII 
$68a-b 
Mixed numbers, fractional 
part of (opening and 
ClOBING) — niente re secant: XII 
$65 
Simple (opening and closing ........ XII 
62a-b 
63a-b 


Fraction lines 
Used with complex-fraction indi- 
cators (diagonal line or slash, 
horizontal) 
Used with fractio! 
mixed number (Diagonal line or 











slash, horizontal) .......................... XII 
Used with hypercomplex-fraction 
indicators (horizontal) ................ II 


Used with simple-fraction indica- 
tors (diagonal line or slash, 
horizontal) enesenn XII 
Used with spatial arrangemnt 
(horizontal—varying in length)..XII 


bi 


75 
75 


Section Page 







Fractions 
Addition of .. 
Alignment in spatia 


arrangement §178a 
§178e 

Comparison symbol with spatial 

arrangement for ................ $185b (iii) 
Complex, definition of and rules 

for writing Eed $65 
Continued 

Definition of, and rules for 

writing 





Identifier with . M 
Hypercomplex, definition of and 


rules for writing ees 867 
Identifier with spatial arrangement 

for .. ....8185b (iii) 
In dete 






matrices 
Multiplication of . 
Mixed numbers, fractional part of, 

definition of and rules for 

Writing AA 864 
Operation symbol with spatial arrange. 

ment for seen $185b (iii) 
Punctuation symbol with spatial 

arrangement for .. ES -$186b (iñi) 

















Runovers of ER 

$188b(1) 

Simple, definition of and rules 

for writing ... 869 

Spacing with .... 

Spatial arrangement for ............ $70a-b 
$178e 
$179d 

8183b (iv) 
$185b (iii) 
Subtraction of eh $178e 
Function names and their 
abbreviations 






List of ............ 
Contractions in ... 


English-letter indicator in ........ ECH 
In superscripts and subscripts... .$79d 
Modifiers with 

“Limit”, upper or lower, 


symbols for eener) $118 
“Limit”, upper or lower, hori- 
zontal bar as Weeer ....$118 





Numeric subscripts with . 
Punctuation associated 






with ... ....587 (xv) 
§38(v) 

Spacing with . .$119 
General omission symbol ARAN X 





Adjacent to contraction or short- 
form word Eesen $552 (iii) 
In work arranged spatially 














for computation ees 857 
Punctuation associated with 87 (vi) 
Use of . $57 

ER signs and symbols of ....X VIII 
List of XVIII 
Bars, vertical, as ... §124 
Brackets, boldface, as .. §122 


Contractions adjacent to . 
Determinants and matrices, enlarged 

grouping symbols with 1 
Empty set, spacing of grouping D 








and symbols with 2 8b 
English-letter indicator with 828a 
Enlarged 

Non-use of .$127 

Use of .. 


Half-brackets .. 

Horizontal grouping sign: 

Linked expressions, 
runovers 0... 





76 
165 


162 
165 


186 
78 
:80 

186 
78 

186 


180 
167 


118-122 
118-120 
57-70 
120 


122-128 
122-123 
126 

125 

68 

126 

128 

34 

127 
126-127 
125 

125 

124 


Section Page 


Numeric indicator with .. 
Punctuation associated 
Spacing with . 
Empty set . 
To achieve align: 
larged grouping symbols ....§128a 
Transcriber’s grouping symbols, 
TAB OF ct 125 
Unified expressions, enlarged 
grouping symbols with .............. 
With hyphenated expressions .... 
Hollow dot, as modifier .................... 
Horizontal bar 
As modifier 
Contracted form 
With integral sign ... 
Horizontal bars, parallel .... 
Hyphen 
Adjacent to contraction in short- 
form word 
In long numer: 
Numeric indicator 















Punctuation associated 
with |n Leone eege 
Punctuation indicator with .... 
Spacing with ................... 
Spacing with adjacent dash .. 
With question mark as sign of 





OMISSION: AA 857 
Hyphenated expressions 

Abbreviations in ........................ 849a (ii) 

em. 

53 


Contractions and short-form words 
wi arean a vi 
English-letter indicator with 
Grouping symbols with 
Numeric indicator with 









Runover of .... 
Type-form ind 
Identifier for spatial itemized 

material 
For addition een §185b (i) 
For carried number line ........8185b (i) 
For determinants and 

matrices .-$185b (iv) 
For fractions .... 














For multiplication pesa 
For subtraction ..... 185b (i) 
For unified expressions 185b (iv) 
With cancellation 





Infinity, spacing with .. 
Inches seen 
Index, numerals in . 
Identity, as comparisor sign ... 
Indicators, special braille 














Alphabetic .... IV 
Braille ........ .I 
Cancellation 

Capitalization 111 
Fractions ..... XII 
Modification . .XIV 
Multipurpose 

Numeric H 
Radical ...... XV 
Reference, General VII 
Shape XV 





VI 
Superscript and Subscript Level... IN 
Type-form ... 
Integral 
Horizontal bar with 
Modified 
Spacing with m 
Interior shape-modification indica- 
tor, numeric indicator with........ 893 
Intersection (cap) 
As comparison sign .... 
As operation sign 
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Section Page 


Italic type 
Type-face indicator for ... o 
Use of in this Code .......... §2d 
. Itemized material, non-spatial......§191a-c 
Main divisions e 8191a (i- ii) 
Displayed expression, linked, 
special margin 


M 






















requirements .......... $191a (iii-iv) 
Instructions and blank line . 
. with ... .8191a (v) 
Subdivisions .... .8$191c 
(i-i) 
§191b (iii) 
Instructions and blank line 
With ACCURRIT. §191b (vi) 
Displayed expression, linked, 
special margin 
requirements ........... $191v (ivy) 
Tabular form see $19 
Blank line with CENE 
Instructions with ....81 


Spacing with 
Itemized material, runover of ins- 
structions With eee $191a (v) 


Itemized material, spatial. 
Definition of ..... 
Main divisions, w 

Instructions and blan 
with 
Subdivisions, with .. 
Instructions and blan 
with 
Tabular form .. 
Blank line with .. 








Spacing with ooo... 


Keying technique 
Alphabetic key ..... 
Arrangement of keyed items. ? 
Numeric key ......... esee 
Transcriber’ s grouping symbols 


With determinants and 


matrices airi $183b(v) 
Labeled statements, type-form in- 
dicators with een $33a 


Letters, lowercase and upercase 
English-letter indicator with 824a 
In diagrams 
In non-decimal base 

numerals .. 
In tables 
Type-form indicator with... 











Linked expressions aen 
Criteria for special margin re- 
quirements . 
Definition of .. 
Definition of “ 
Definition of “link” in .... 
In non-spatial itemized mat 
Main divisions, displayed, spec- 
jal margin require- 








ments 2222s §191a (iii-iv) 
Subdivisions, displayed, spec- 
ial margin 
requirements .............. $191 (iv-v) 
In text 
Displayed, special margin re- 
quirements .. § 
Embedded .... 
Margins for 
3 
$191a(iv) 
§191b(v) 
Runovers of esu $120a 
$138b 
$151 
$189b 


36 

1 
193-198 
193 














Section Page 
Literary termination symbol, with 









type forms ..$82c 3 

Logical product ............. 39 

As comparison sign . 143 

As operation sign 131 
Logical sum 

As comparison sign .... 143 

As operation sign 133 
Long numerals 

Hyphen in 17 

Numeric indicator in 17 

Runover of 17 
Margins 

For displayed expressions . 193 

For linked expressions ........ : 198 





For narrative portions of text ....§190 192 
For non-spatial itemized 
material - iii aii 193 


















































For spatial itemized material 199 
For spatial and non-spatial itemized 
materials arranged in 
tabular form $193 201 
Mathematical statements 
Type-form indicators with.............. $33b 40 
Membership, as a comparison sign....§142 142 
Minus or plus oe 129 
As operation sign ... 132 
Minus symbol ................ 129 
As operation sign . 182 
In spatial arrangement . 162 
Numeric indicator with . 9 
9 
Minutes A 172 
Miscellaneous signs and symbols...XXII 152-158 
List of. ............ XXII 152-153 
Angstrom unit 2 STD 154 
E 5 
Caret $161 154 
Cent ies 154 
Check 163 154 
Crossed d . $164 155 
Crossed h ... HR 155 
Crossed lamb: 164 155 
SE R. 1 E 
egree ....... 155 
Del (nabla) 166 155 
As sign of omission 166 155 
Ditto mark .. 167 155 
Dollar es 154 
Empty set (null set, void ee .$168 155 
Factorial ...$169 156 
In non-decimal base numerals . 17 
Infinity ..... 156 
Integral 156 
As modified expression 156 
Horizontal bar with . 156 
Modified ......... 156 
Spacing with .... 156 
Null set (empty set, void 816 5E 
168 1 
$164 155 
$162 154 
Pound (sterling) $162 154 
rime oo 172 156 
Spacing with . I 156 
Punctuation associa i 45 
Quantifiers .. §173 157 
Since ............ 174 15 


Spacing with . 
Taly marks . 
Runovers of 
Therefore .......... 
Vertical bar, boldface 
Spacing with .............. 
Void set (empty set, null set) 
Mixed numbers . 
Addition of . 
Alignment in 


ent 
Multiplication of . 


Section Page 


166 
167 


Spatial arrangement for eee $178f 


Model numbers ..................... sss 
Modifieation indicators 
By superposition 
Modified expressions 
Comparison sign ... 
Components of 
Five step rule for transcrib- 









In EH and subscripts... Ki 











Integral ap seess $171 
Interior arranged horizontally .. "ihi 
Interior shape arranged 
vertically .... illc 
Multipurpose in i 
Plurals of ................. 
Punctuation associate 
Runovers of neee 893 
Single letter or numeral with 
horizontal bar ... ...$86b 
Modifiers .................. 
List of those commonly used 
Are, as ..... § 
Arrow, 88 . 96 


Arrow, contracted form 
Bar, horizontal, as oa 
Bar, horizontal, over or under 
function (limit) EEN $9"7c 
Bar, horizontal, over or under 
integral sign .... 
Bar, horizontal, pa: 
Bar, horizontal, with sign 
parison ..............- 
Binomial coefficient 
Caret, as 
Contractions and sho 
words in 
Definition of . 
Direct superscripts and subscripts.. 76 
Dot, as 9 
Dot, hollow, as .... 
Dot, recurring sequence 
Horizontal bar .... 
Interior en ..894 
Of higher order 
Of second order .. 





































Question mark, as 101 
Simultaneous ..... ..888 
Tilde as .. sm 
With functi and their 
abbreviations ... 118 
Multiplication 
Gross E a H 
Identifies with spatial arrange- 
ment for $185b (i) 
In spatial arrangement $17 


Of fractions 
Of mixed numbers . 
Of non-decimal base numerals 
Of polynomials ........... 
Separation line in .... 
Spatial arrangements for . 


Multipurpose indicator ..................- XXIII 
Between letter and numeric indi- 
CATON ERR $180e 
Between letter and numeric 
BY MAD! A $177 (ii) 


Between numeric subscript and 
base-line numeral a 
Use of 
With comparison symbols compound- 





ed horizontally ........................... 8149 
$177 (iv) 

With decimal point .............. $177 (ii) 
177 (v) 


With modified expression ........ $177 (i) 


159 
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Section Page 


With modified expressions in super- 
scripts and subscripts ................ §80b 
With operation symbol ........ §177 (viii) 
With operation symbols compounded 
horizontally ~es eenn 184 
137 
With shape with interior modifiers 
arranged horizontally $111b 
With shape symbol ..§177 (viii) 
With tilde compounded horizon- 
tally: ie aaa $177 (Gx) 
Negation of comparison signs ab 




















Non-decimal base numerals .. E 
Numeric indicator in . -$13d 
Multiplication of ....... §179e 
Representation of ... ..818 


Spatial arrangement for 
Transcriber's note with .... 
Non-linked expressions 
In text, embedded ... 





Runover of 
Non-spatial itemized material 
Definition of .. ...$191a 
Margins for . 
Margins for displayed expressions 
E E 8191a (iii) 
Marfgins for displayed expressions 
in subdivisions .................... $191b (iv) 
Margins for instructions apply- 
Ing. A A $191a (v) 
Margins for linked 
expressions el $191a (iv) 
Margins for linked expressions 
in subdivisions .................... $191b(v) 
Margins for main divisions 
A $191a (i) 
Margins for main divisions and 
Subdivisions ......................... §191b (i) 
191c 


Margins for subdivisions ....$191b(ii) 
Paragraphing in ...$191a (ii) 
Paragraphing in 





subdivisions .... $191b (iii) 
Non-technical text, definition of ........ 4a 
Non-Use of 

English-letter indicator with 
abbreviations . ..B61c 


Null set (empty set, 
spacing with ..... 
Number sign, as ope 











Numerals 
Comma interior to eet 
English Braille numerals, 
use of .$Tb 
In diagrams 17 
Numeric indica 17 
In indices ............... Tb 
In table entries 17 
ng 2222 12 
Hyphen in 12 
Numeric indicator i 12 
unovers of eerst 12 
Noni-decimal base numerals 13 


nn BIER 
Miscellaneous signs and symbols 





Numero indicator in 
Representation of .... Tis 






Transcriber’s note in . 
On contents page ..... 
On title page 
Ordinal endings of (see §55d) 
Partitioned numerals, numeric 

indicator in 
Roman numerals .. 

As “single letters 













Capitalization indicator with. m 
Capitalized ............................ $18a-b 
English-letter indicator 

with 





Lower-case . 


98 
160 


182 
133 







































Section Page 
Punctuation of . 20 
Spacing with ... 20 
Type-form indicators 
bu pP RUIN §82a-c 37-38 
34a 41 
Type-forms of . een $5 21 38 
With plural and | possessive 
endings .§39 47 
Numerie indicator .. Du 7 
After an asterisk 11 
After crosshatch 11 
After general reference 
indicator .89d 11 
After a hypen .... 12 
16 
After interior shape- 
modification indicator 12 
After left grouping symbol .. 11 
After opening transcriber’s 
grouping symbol 9g 18 
After paragraph mark 9d 11 
After punctuation mark 9b 9 
After reference symbol 9d 11 
After section mark .. od 11 
After a space x 9 
After transition from non-regular 
to regular type within the same 
numeral es 12 
At beginning of braille line.. 9 
Comma a8 ................ 8 
Decimal point as ... 8c 8 
As part of an “enclosed list”... 11a 14 
General .................. lle 16 
In long numerals .. 12 17 
In partitioned numerals 1c 15 
In spatial arrangements 11b 15 
Non-use of 14-16 
Use of an 9-14 
With alignment of a system of 
equations ee §11b 15 
With determinants and 
matrices ...... 89c 11 
With division 170 
With hyphen 16 
With minus symbol š A 
With numerals in diagrams ............ $16 18 
With numerals in table entries....§17 18 
With numerals partitioned into 
segments een $lle 15 
With problems 
computation —— 811b 15 
With transcribe ng 
symbols .... 13 
With type-fo : 12 
§ 14 
$32b-c 39 
Numeric signs and symbols „II 7-20 


List of 






indicator with ... .8177 (iii) 159 
Numeric symbols 
Adjacent to contraction or short- 
form word A §55a (ii) 62 
Alignment in sp 

















arrangement .... 162 

166 

170 

178 

In superscripts and subscripts. 90 

Multipurpose indicator with.. 153 

4 

Punctuation associated with. x 

Spacing with ..... 49 

Omission symbol, ge x 70 

Omissions x 70 
In work arranged spatially for 

computation ........ i5 71 

Represented by blank space 357 70 

Represented by dash .. 857 70 


Represented by del 


Section Page 













Represented by hyphen ................... 70 
Represented by question mark .. 70 
Spacing with eener 78 
$138a GH 138 
Spacing with shape symbols 
representing 117 
Operation signs and symbols 128-184 
List of 128-130 
Adjacent to contraction or 
short-form word nl 855a (viii) 63 
Alignment in spatial arrange- 
ment eege edente euni eid Es 162 
166 
167 
171 
178 
In boldface type 41 
Multiplication dot 182 
Multipurpose indicator 
With. Sicilia ico 8177 (viii) 160 
Punctuation associated with..$37 (xiii) 44 
With determinants and 
matrices 186 
















With spatial fractions. 

With unified expression 
Ordinal endings . 

Contractions in .. 

English-letter indicator with. 

Punctuation associated with... ri) 48 

















Orientation to the Nemeth Code. 1-2 
Description of ..... 1 
Interpretation of . 2 
Italic type, use of in Code.. 1 
Organization of ... 1 
Sign, definition of 1 
Symbol, definition of 1 
Texts, definition of 

Non-technical 2 

Partially technical 2 

Technical 2 
sage Pgs mark, as operation ; 

$130 131 

Parallel horizontal bars .... 102 
Partial derivative, 

spacing with esen 156 
Partially technical text, 

definition of ereer 2 
Partitioned numerals, numeric 

indieator in . 15 

Percent ............. 154 

Plural and possessive endings ........$15 18 
English-letter indicator with........ 28b 36 
In superscripts and subscripts.... Bre M 
Punctuation associated with... -887 (ix) 43 
With numerals eeneg Ss 

4 

Plus, in spatial arrangement........ nani 162 

Plus followed by minus, 

as operation Sign ....................... $134 132 
Plus or minus, as operation ` 
A A $134 132 

Polynomials 
Alignment in spatial arrange- 

L 1 —coccocncorancoronnanarannnanconecanacennno! sd 166 
167 

170 

Division of 170 
Multiplication of . 167 
Spatial arrangement for .. T 
67 

170 

Subtraction of cereal 178g 166 


Pound (sterling), spacing with........ $162 154 
Pound (weight), sign as operation 





PTT, A E ME] $180 181 
Primes 
In adition to superscript and 
subscript $88 96 
Spacing with .. $ 156 
Proofs for geometry (see Formal Proofs) 
Proportion zeegt $151 (x) 144 





Section 


Punctuation 


Comma at base-line level follow- 






ing subscripts and subscripts....§79b 
Comma in superscripts and 
subscripts Eed $78 
19b 
Followed by numeric indicator........ 89b 
Following abbreviations ................ $51a 
Following superscripts or 
BUDSCTIPES Eesen $79b 
Modes of, mathematical and 
literary NORUNT TER is 
Of abbreviations ..852 
Of Roman numeral 818d 


With contractions .... 
With determinants an 

matrices 
With reference signs 












and symbols essere ener 848a 
With spatial fractions . 185b (iii) 
With unified expressions......§185b (iv) 
Punctuation Indicator eessen: VI 
Between comma and punctuation 
TATA ARE PAEA. $37 (xvii) 
Between comparison symbol a 
punctuation mark ................ Gi (xiii) 
Between dash and punctuation 
MAPK 122r etti entren erret $37 (iv) 
$38 (iii) 
Between ellipsis and punctuation 
mark .. $37 (xvii) 
$38 (iii) 
Between English Braille numeric 
symbol and punctuation 
MATK: A OES $38 (ii) 
Between function name and 
punctuation mark ................ $87 (xv) 
$38 (v) 
Between general omission symbol 
and punctuation mark ........ $37 (vi) 
Between grouping symbol and 
punctuation mark ................ 837 (xiv) 
Between hyphen and punctuation 
E d AAA $37 (xvii) 
Between miscellaneous symbols 
and punctuation mark ........ $37 (xvi) 
Between modified expression and 
punctuation mark ee 837 (xi) 


Between non-numeric subscripts 

or superscripts and punctuation 
-..887 (x) 
unctuation 
...887 (ii) 


37 (xiii) 







Between oper 
punctuation mark 
Between an ordinal ending an 


punctuation mark nn $37 (ix) 
Between plural or possessive 

endings and punctuation 
ln. d $37 (ix) 
Between radical symbol and 

punctuation mark ............... §37 (xii) 


Between reference symbol and 
punctuation mark 

Between Roman numeral and 
punctuation mark ........... $3" (iii) 

Between a sequence of letters and 


punctuation mark ............... $37 (viii) 
Between a “single letter” and 
punctuation mark sees $37 (vii) 


Between a space and punctuation 












MAPK JANET (i) 
Between symbol of shape and 

punctuation mark . NT (xiii) 
Between word or abbre 

and punctuation mark ........ san 
Non-use of sesenta $38 
Preceding comma $38 (vi) 
Preceding dash ... 38 (vi) 
Preciding ellipsis ..S88 (vi) 
Preceding hyphen $38 (vi) 


Use of ..$38-42 





Page 


Punctuation signs and symbols... 


Radical Indicators .. 
Radicals Ge 


Ratio 
Reference Indicator General 


Reference signs and symbols 


Relation, as comparison sign. 
Roman numerals 


Runovers 


GENERAL INDEX 


Section Page 


With punctuation mark at begin- 


ning of braille line ................ §38 (i) 
With sequence of punctuation 
prol. METODO $38 (vii) 
Punctuation marks 
List of iia ai Vi 
Punctuation indicator with 
sequence of 





List of 


Quantifiers, spacing with .... 
Question mark 


As modifier 
As sign of omission . 


List of 


Simple .......... 
Square root .. 


Followed by numeral 
Use: Of: eee 
List of 

Numeric indicator wi 
Punctuation associated 


Representation of 
Spacing with 





Capitalization indicator with 
English-letter indicator with. 


Punctuation associated 


wi 
(See also Numerals) 
In determinants and —— 
matrices 


In “enclosed list" ... lla 
§195b 

In formal proofs ee $1942 (1i-iii) 
§194b (ii) 

In text material ..8195. 







In transcriber's notes .. 

Of abbreviation and its pre- 
ceding or following numeral 
or letter en 

Of displayed expressio 

Of footnotes ...... 

Of fractions ... 


§ 
Of hypercomplex fractions............ $68a 


Of hyphenated expression ........ $195d 
Of instructions with itemized 

material -Arenasa apii $191a(v) 

; §191b(vi) 

Of linked expression .................... §138b 









Of long numerals 
Of modified expression ... 


Of non-linked expression . 


Of tally marks ... 
Of text o... 


§134 


bol 
(See also Displayed expressions, Embedded 
expressions, Linked expressions, Non- 
linked expressions, Itemized materials) 





4b 
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Section Page 


Sane type, type-face indicator 
























Script type, 
indicator for .. 
Seconds ............... 
Serial numbers . 
Separation line 
In addition ..........— 


In -division 
In multiplication . 
In spatial arrangement... 


In square root .... 
In subtraction .. 
In synthetic division 
Shapes ... 
List of i 
Basie, definition of . 
Basic, representation « 
Contractions in shape 
modification 
Drawn-in by transcriber 
English-letter indicator wi 
Filled-in and shaded i 
In superscripts and subscripts .... 





Modified by superposition ............ §112 
Multipurpose indicator 
SWIER. A ria geg $177 (viii) 


Omissions, represented by 
symbols of shape . 
Other than basic... 
Other than basic, transcriber's 
note required with 
Plurals of . 
Polygons, irregular, transcriber's 
note required with 
Polygons, regular .. 
Punctuation associate 
with 22. 
Spacing with . 
Spacing with shape symbols 
representing comparison signs 
and symbols 
Spacing with shape symbols 
representing operation signs and 














Symbol8 TT 8115c 
With interior modifications, 

List ee XVI 

$111 

With interior modifiers arranged 

horizontally ............ sss lib 
With interior modifiers eier 
vertically 





With interior “s” .. 
With structural modifications 
List of .. 





With structural modification 
(not listed), transcriber's 
note required 
“Short-form combinations 
Definition of 
English-letter indicator with. 














Sign, ink-print, definition of . 
Simultaneous modifiers ...... 
Since symbol, spacing with... 


“Single letters” 
Definition of eeneg $ 
English-letter indicator with ........$26b 
27a-b 
27d-£ 
827g 
Punctuation associated with....§37 (vii) 
Slash, as operation sign . 136 


Space, punctuation following 


110-118 


44 
117-118 
118 

118 
112-118 
115 

116 


116 
116 


118-114 
115 
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SS 


Section Page 


Spacing 
Between Hyphen and adjacent 





To achieve alignment within 
enlarged grouping symbols 

To partition a numeral 

With abbreviations 











With angstrom unit ... 
With at symbol ........... 
With braille indicators -..................-. gi 
With caret .. 


With cent ...... ps 
With check mark . .8163 
With colon ...$40 





Wee comma as numeric 








ymbo: Re 
With comparison symbols . BIEL 
$138a (i) 

With crossed d ..... 81 















With crossed h .. 
With crossed la: 
With crossed R 
With dash ........... 


With degr 
With del T cnabi) | 
With determinants an 

matrices 
With ditto mark . 
With division remainder . 
With dollar ..... 
With ellipsis ... 





Hidde (ai) (iii) 
With empty set (null set, void 








with factorial . 

With fractions .. 

With function names or their 
abbreviations ...... 


With hyphen ... 
With infinity ... 
With integral sigm.. 
With long dash .... 
With itemized material in 
tabular form ......................- 


With miscellaneous 

symbols 
With numerals 
With omissions .. 





"With operation symbols. 
With partial derivative 
With percent en 
With pound (sterling). 
With prime ........ 
With quantifiers 
With reference signs and 









48a-b 


comparison signs 
With shape symbols representing 
OMISSION Re $115b 
With shape symbols, 
representing operation signs........ $115s 
With since symbol ............. s 
With spatial arrangement 








With square root 
With symbols of grouping. 
With symbols of shape... 


With synthetic division.. ....5182a 
With tally marks ......... $138a (v) 
With therefore symbol 81 


With transcriber's enla 
grouping symbol ..... 









Section Page 


With unified expressions ... 
With vertical bar, boldface. 
With vertical line in division. 


..§184a 
-§176 







Spatial arrangements ..................-. 


List of format symbols .. e 
Alignment of abreviations in....$178a 
Alignment of base-line indicator 


Palena of fractions in ... 


Alignment of mixed numbers RT 
Alignment of numeric symbols 
D RIEN CERTE 81788 


Alignment of operation 
symbols in eeneg ine 


§180c 

Alignment of subscripts in ........ §179e 
Alignment of subscript 

indicators in eent §179e 


Alignment of superscripts in e 
Alignment of superscript 
indicators in seenen 178g 


Blank cells in 
Blank line with 












Caret in ........ 

Comma in ... 
180d 

Decimal point in .... 178a 
179f 
TA 


Division symbol in ... 
Dollar symbol in ....... 


Elipsis in 
Following running head 
For addition 


For addition, with carried 








numbers 185b (i) 
For cancellation ... 86 
§185b (i) 
For continued fractions ................ 69 
For determinants and 
matrices 





For division .... 





For fractions seenen 70a-b 


fractions 
For mixed numbers .. 





For multiplication 





For non-decimal base 
numerals eessen §179e 
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For polynominals ........................ 8178g 


For square root ... 
For subtraction ... 





For synthetic division .................... 
For unified expressions 
Format for Een 185 
Identified by number or letter....§185b 
In itemized material in tabular 

orm 





In itemized material with main 









divisions 192a 
In itemized material with 

subdivisions 
Minus in 
Multiplication symbol in ............ zip 
Numeric indicator in el in 





Placement of 





Placement of identifier in .. ..§185b 
In cancelled subtraction Tib) 
For carried numbers ........ 18bb (i) 
In determinants and 

matrices 





In division .... 
In fractions . S 
In unified expressions ....§185b(iv) 
Placement of side by side problems 
PEIUS EROR EE DEM 





Placement of, with identifier ....$185b 
Placement of, with page 

numbers eessen §185a 
Plus 1n sone ttti nter en $178a-b 
Preceding or following page- 

change line $185a 





Separation line in .... 


Spacing with 





Square root 


Identifier with spatial arrange- 

ment for §185b (ii) 
Separation line in . 
Spacing with 
Spatial arrangement for .. 
Termination indicator with 









spatial arrangement .................... 8181 
Subscripts 
Numeric ` Eegeregie $812 


rpose indicator 
..8177 (iii) 


Numeric, 


(See also S 
Subscripts) 
Subscript indicator, alignment in 
spatial arrangement e §179e 
Subtraction 
Identifier with cancellation in 
spatial arrangement for ....8185b(i) 
Identifier with spatial arrange- 
.$18 ud M 






ment for .. 
Of fractions 
Of polynomials . 
Separation line 
Spatial arrangement 











Superscripts 
Alignment in spatial 
arrangement 


Denoting a footnote 
Plurals and possessives of ..... 


184-185 
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Section Page 


Superscript indicator 
Alignment in spatial 
arrangement 


Not used with reference 
symbols 
Superscripts and subscripts. 
Comma in 









Consecutive .... 
Dash in . 
Direct 
Ellipsis in .... 

Folowed by comma at base-line 


level: POETE E $79b 

Followed by comparison 
A $791 
$798 


Followed by punctuation 

indicator ..... 
Function name: 
Heirarchy of . 
Left 













Modified expressions i 


Modifiers, 88 ................ eee $76 
Nature of and how to express........§71 
Non-simultaneous ...... §82b 


Numeric subscripts 
Numeric symbol in ... 
Plural or possessive endings in.... 


Primes, in addition to ........................ 
Punctuation associated with 
Shape symbol in . 
Simultaneous -- 
Transcriber's note required with 
isolated expressions ... 
Without an indicator .... 
Words, phrases, or 
abbreviations in ... 





Superscript and subscript level 
indicators: 
List A terere eren XIII 
Base-line. 
Before right grouping 
symbol ... 
Non-use of 
Use of 
With non-simultaneous super- 
Scripts and subscripts ........ 882b 
Change of level, circumstances 
determining 
Comma, contracted form 
Definition of ....... 
Effectiveness of . 















Non-use of 

Orientation by .874 
Termination of .$79a-c 
Use of 80 


Symbol, braille, 
Synthetic division 
Identifier with 
Separation line in . 
Spacing with ............... 









Spatial arrangement 


Section Page 


Tables 
English-letter indicator with 
letters in .. $30 
Letters in . «i 








Margins for non-sp 


itemized A sl $193a-b 
Margins for spatial 
‘itemized. AAA $1932a-b 


Tally marks 
Multipurpose indicator with... TY 
Runover of ..... 
Spacing with . 


Technical text 
Definition of 
Use of 41-cell line in . ei 

Termination indicator, with spatial 
square root arrangement ................ §181 

Termination symbol, literary 
With type-form indicators ........ $32c,d 

a heretore symbol, spacing with........ $174 
ilde 





As comparison sign 
As modifier ................. 
Multipurpose indicator 
Title page, numerals on 
Transcriber’s enlarged grouping 






symbol 
Spacing with .. 
Use of ........-. 





With runovers .. 
Transcriber's grouping symbols 
Numeric indicator with .... 89g 
Use of 







With Keying technique ... 
Transcriber’s notes 
Required with: 
Capitalized letters in non- 
decimal base numerals. 
Continental comma .. 
Continental decimal poin 
Formal proofs by step num| 
and columnized ............. 
Greek alternative forms . 
Isolated expression at supe 











script or subscript level ........ §71 
Keying technique nl 8187c 
Polygons, irregular 
Shapes other than basic ............ 8107 
Shapes with structural modifi- 

cation (not listed) .................. $110 
Transcriber-devised reference 

Symbols- ice cion niaadadajóóns $46 
Transposition of 

identifiers eeng 


Vectors modified by arrows...... 
Runovers in Eed 
Type-form, alphabetic, and capi- 
talization indicators, 
combinations of .... 
Type-form indicators ... 
Lists of: 
For letters, numerals, and compound 
expressions eV 
For words, phrases, and m& 
matical statements seen v 

















201-203 
201-208 


Section Page 


Effectiveness 
Of 





With numerals .. 





32d 
Literary termination symbol with. KE 
§32d 


















compound expressions 
With hyphenated expressions. 
With labeled statements.. 
With letters 


$32. 
With mathematical statements......§33b 
With numerals ......................... $32 


With numeric indicator . 
With phrases . 
With words 
With words in formal 
proofs dani daar 
phan mo. abardae raat edodet anaie 
Provision for five types 
Boldface een D 


Comparison sign in . 
Operation sign in 
Vector in ... 
Italic .. 
Regular 
Sanserif . id 
English-letter indicator with........ 8268 
Literary termination 
symbol with 
Of numerals 
Unified expressions 
Alignment in ee 184a 
Comparison symbols with....$185b (iv) 
Enlarged grouping symbols with..$126 
Identifier with ........................ $185b (iv) 
Operation symbol with ..§185b (iv) 
Punctuation symbol. with 
Spacing with ................. 
Spatial arrangement for. 


Union, as comparison sign 
Variation ` Eesen 


Vertical bar 
As comparison sign 
Boldface, spacing with . 











In boldface type ........... 176 
Multipurpose indicator with..§177 (vii) 
Vertical line 
In division, spacing with.............. 180f 
182b 
Void set (empty set, null set) 
Spacing with eers $168 
Whole word, punctuation associated 
With. A AA $38 (iv) 
Words 
In superscripts and 
subscripts ccocooccncconacnanecnroncnnonenenaonos $790 
§80c 
With type-form indicators .......... $33a 





